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PEEFACE. 



In the preparation of this manual my intention has been to 
produce a practical and useful guide to the diagnosis and 
treatment of Deformities of the Human Body. I have, there- 
fore, confined myself as much as possible to the discussion of 
those methods of treatment from which I have witnessed the 
best results, both in my own practice and in that of other 
surgeons. I have not neglected to acquaint myself with the 
various standard works and monographs which treat, either 
incidentally or specially, of Orthopaedic Surgery ; thus I have 
collected together most of the more important improvements in 
practice and additions to our knowledge which have been 
published abroad or in this country. 

E. Noble Smith. 
24 Queen Anne Street, W. 
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CHAPTER I. 

THE NATURE OP DEFORMITIES. 

The deformities which will be dealt with in this volume have ^ 
been commonly classed under the term Orthopaedic;^ but the 
writer has adopted a title which he thinks is more comprehensive 
in its meaning. ' ^ 

Perhaps the most practical definition of the class of defor- 
mities which belongs to this department of surgery Ls that 
given by Mr. Chance,^ whose excellent and original work upon 
the subject will be referred to again in several parts of this 
volume. 

The word * deformity ' is defined by Mr. Chance as follows : 
' an original or an acquired deviation in the skeleton from 
the standard of its ordinary healthy development/ *its com- 
ponent parts being either altered in number, in structure, in 
shape, in relative position, or in the freedom of their move- 

* The word Orthopaedic was invented by Andry, who formed it from 
the Greek 6p$6s = straight, and iroTs = a child, in his work entitled 
Z* OrthopSdie, ou VArt de pr&cenir et de corriger dans les Bn/ans les 
J)iffifrmitSs du Corpi^ le tout par des nwyens h la portSe des phres et des 
mhres et des personnes qui ont des enfans ct Slever. Par M. Andrj', 
Conseiller du Roy, &c. Paris, 1741. 

« Bodily Deformities, by B. J. Chance, F.R.O.S., &c., part i., 1862. 

B 



2 THE SUBaEBY OF DEFOBMITIES. 

ments over each other, so as to modify and disfigure the ex- 
ternal form of the body, or to interfere with the proper exercise 
of the functions of the part, or with those of the part adja- 
cent.' So that a deformity, * in a surgical sense, essentially con- 
sists in an imperfection of form or of motion, frequently of both 
combined, arising from an alteration in, or an undue action 
upon, the skeleton/ 

It will be found in the sequel that this definition is almost 
entirely adhered to. 

In the following table deformities are arranged upon a plan 
which is a slight modification of one published by Mr. Chance. 

DEFORMITIES OF THE HUMAN BODY. 



I. Congenital de- 
formities may 
originate in 



1. Originating before birth— congenital. 

2. Originating after birth — acquired. 

1. Error in the germ (male or female) ; 

2. Error in primary impulse (E. J^, 
Chance). 



1. The germ 



> f Excess of development. 
2. The embryo or foetus "^ [ ( Arrest of developioent. 



(deformation of the 
originally normal 
germ). 



f Mechanical injury. 
\ Disease, as below. 



Aotine \ [Rachitis. 

(/liTw+Sr I Osteomalacia. 

^Jf^y Disease J Other bone diseases. 
^el?ton. j I Joint affections. 

(Rheumatism. 
/I. Disease or error in the ^ , t?^«^„ «^ „««„«, 

indirectly J 2. Disease or error in the muscle itself. 

3. Mechanical impedto»U { ""^raSru^L^. "* 
^4. Deficient support . . .{^^^'^^°' "^ "* 



^on the 
skeleton. 



Congenital Deformities. 

1. Fa/uU in the Germ, 

The germ may be originally malformed, which must be the 
case when the same kind of malformation repeatedly occurs in 
the offspring of the same parents. The error may occur in the 
ovum or in the spermatozoa.^ 

* Mr. Chance suggests the possibility of the fault occurring in the 
primary impulse of development. 

I * 



THE NATURE OF DEFORMITIES. 3 

In Bnpport of the assertion that miLlforinatiotis in the 
human body may arise from faults originating in the germ may 
be adduced the fact that deformities often occur in oviparous 
animak;' but perhaps the most conclusive piijof ia affordeil 
by the hereditary nature of those deformities which consist in 
excess of development.^ 

3. Bxeesi of Development, 

Exoesa exists as dupKcity, more or leas perfect. The Siamesie 
twiuH are an instance of lateral dupliciiij, A monstvoeity with 
two heads, or with two lower exti'cmitiea blended into one body, 
is an example of parti^il dupHcity ; and Enpernumemry limbs, or 
fingers and toes, are iuatances of a slighter grade of excess. 

It wufl formerly supposed that the cause of such deformi- 
ties, especially in the case of double monsters, was the fusion 
of two ova or two embryos ; hut such hypothesis Lis been op- 
posed, and it has been asserted that they ai« due to an attemjit 
at multiplication by gemmation or fission, arising at a jeriod of 
development when the condition of the ovum corresponds to 
that of a hydra. 

The instances of a fietus being found in the body of a male 
child, however, woidd seem to accord rather with the former 
than with the latter theory. 

3. Deforniatiim of l/ie originally Xonnal Germ. 
Maternal Iiupresaiont. — The belief that a mat«i'nal imprea- 
Hon can produce deformity in accordance with the idea of 
t/te motJier has a very ancient origin, and is entertained by 
many medical men at the present time. It therefore becomes 
neceesary to state the following facts which are in opposition 
to such belief : — 

' See speciracna in tbe Maseum of the Royal College of Sorgeons. 

■ See Dr. Joseph Adams, Treaiiie en the Sajijmsed Mer^iditaT^ Pre- 
pertiri of Si/eaie, &c., 18H ; also Professor Hntchinaon's Leeturet at 
the Itar/al College of Siiri/euM, 1S81 ; also E. J. Chance, op. dl. 
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THE SDHQERY OF DEFORMITIES. 

1. That the resemblance of the dBformity to the ohject 
■which hafi impressed the mother is generally an imaginary one. 

2. That tlie maternal impressiou is almost invambly only 
alluded to n/tKr the diHcovery of the deformity. 

3. That the ovum, as soon as it leaves the ovary, ceases to 
|je connected, either by the nervous or vascular systems, with 
the mother, and, therefore, in reMemhling very closisly the egg of 
an oviparous animal, becomes almost equally unlikely to be 
inflaenced in the manner referred to. 

4. That fi-om the nature of the deformity we may usually 
know that the error in formation must have ocenrred at a much 
earlier period than the date of the supposed cause, and this is 
especially the case when the erroi' is one of excess. 

5. That, in the words of Dr. Bltindell, ' it is contrary to 
experience, reason, and anatomy to believe that the strong 
attention of tlie mother's mind to a detei-minate object or event ' 
can cause ' a specific impression upon the body of the child 
without any injury from without." 

A gi'eat shock to the mother, even if only a mentol one, may 
afiect the general condition of the ftetus, may retard its deve- 
lopment, or may even cause its death ; but that the mother's 
mind being affected by the sight of a deformed or iii(ure<l hand, 
lip, or other part of the body can produce a malformation of a 
corresponding part of the body of her child in uCero is a sup- 
position which physiological iiuits will not allow na to entertain. 

If it be thought neceasary to pursue this subject further, the 
only manner in which reliable evidence can be obtained is as 
follows : — Tlie observer must question each mother be/ore de- 
livery as to any impressions she may have formed upon the 
subject, and compare these with the actual condition of the 
child w^hen bom. It is probable that nearly eveiy pregnant 
woman entertains doubts and fears with regard to the condi- 
tion of her coming offspring, and thnt when her child is bom 
in a normal condition her apprehensions are soon forgotten ; 
but that when an abnormality exists, the fear is magnified into 
an important fact. 
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In past ages congenital deformJtiea were attnbuted to 
various causes, amongst which may he mentioned Divine ven- 
geance, witchcraft, and intereourse with animala, &c. ; but the 
knowledge which we now possess of the various phenomena of 
emhiyonic development enables n8 to detei'mine that many de- 
formities depend either upon arrest or excaa of the processes of 
formation. 

4. Arrest of Development. 
Class 1. Cleft sternum. 

2. Deficiency of anterior walls of thorax and abdomen. 

3. Displacement of viscera. 

4. Fissure of pabic and hypogastric regions. 
6. Cervical fissure. 

6. Fissures of the face. 

7. Cyclopia. 

8. Monotia (deficiency of lower jaw). 

9. Fissure of the vertebral colomn. 

10. Other defective development of spinal column. 

11. Deficiency of head {acrnida), 

12. Deficiency of parts of trunk and estremitiea. 

13. Defective formation of exti-emities. 

The majority of these defomiitiea do not come within tlie 
a of orthopiedio surgery, but the results of arrest of de- 
lopment of the spine and the extremities have to be dealt 

In the development of the vertebral column the matrix of 
e bodies of the vertebrae is first formed, and subsequently the 
rtilaginouB arches are developed. The arches proceed from 
e backwards, and are formed first in the dorsal region. 
The development of the arches proceeds upwards towards 
e cianium, and downwards to the sacrum, and is deficient in 
' the lower sacral and coccygeal vertebral. 

Incompleteness of this normal development produces fissure 
. of the column {mpiiia bijula). 

Fissure of the spinal column in its highest giude involves 
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the bodies of the vertebrae ; but such degree of deformity is 
very rare, and deficiency of more or less of the arches is the 
more common condition. 

The arches may be quite absent, or the two arcs may be 
complete, but ununited, so that a space exists in place of the 
spinous processes, the latter being separated into two lateral 
and equally incurved parts. ^ 

Sometimes the fissure exists along the whole of the column, 
but much more frequently the deformity is confined to one or 
two vertebrae. 

The lumbo-sacral region is most usually affected, next in 
frequency the cervical region, and lastly the dorsal. This 
an^angement is in accordance with the progress of develop- 
ment. 

The vertebra may be otherwise deformed, giving rise to 
shortness of the column from deficiency of one or more vertebrae; 
or portions of vertebrae may be absent, causing curvature of the 
spine. Vertebrae may be fused together. 

Defective Formation of the Extremities, 

There may be — 

1. A want of all the extremities. 

2. * Want of the intermediate parts in the extremities, so 

that the hand is attached immediately to the shoulder 
and the foot to the hip.' 

3. Limbs too short. 

4. Limbs truncated. 

5. Diminished number or parts of fingers and toes. 

6. Coalesced fingers and toes. 

Thus deformity, and even monstrosity, may occur in con- 
sequence of an arrest of development of one portion of the 
body, while nutrition and growth proceed normally in the 
others; and the majority of these conditions, although un- 
natural at the time of birth, are perfectly natural to certain 
stages of embryonic formation. 

* Vrolic, in Cyclopcedia of Anai. and Phyt. 
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6. Medtamical Injury and Disease. 

These two causes of deformity are classed together, because 
the origin of congenita] club-foot and similar distoi-tions has 
been attributed by various writers sometimes to the one and 
sometimes to the other cause (as well aa to malformation). 

Dr, Little has furnished ub with a history of the opinions 
upon which the following remarks are chiefly based. 

HiiloTij of various Opinimis w^wk ike Cause of Congenital 
Club-foot. 

Duvemey' and Boyer' both believed in unequal muscular 
action, and the latter considered position in vtero to be an 
esciting cause. 

Scarpa^ thought that the primary cause was malposition of 
the bones. 

Jorq believed that abnormal muscular action gave rise to 
this defoimity. 

Eudolphi,* in a more scientific work, advocated the theory 
of disordered nervous action. 

Delpech' at first thought that club-foot was caused by mal- 
formation of the tarsal bones, but he subsequently* renounced 
this opinion and adopted the theoiy that the deformity depended 
upon abnormal muscular action. 

Cruveilbifir' believed that club-foot and club-hand occur as a 
consequence of ' the limbs of the ftetus being arranged in im- 
proper positions in relation to each other and to the trunk of 
the body, by which their mutual development is impeded.'* 

Tortual entertained views somewhat similar to Cruveilhier. 

' Traiti det Maiadiet dei Ot. 

• Levant du Citoyen Boger, rSdig^ea par A. Ricberand. Paris, 1S03. 
' Memoria oAtPKTyM* tugli Piedi Tmii iimgeniti. Sec, 2nd edit,, 

PsTia, 1806. 
' Pkytiologie. 
' CMntrgie cUniqm de MantpfllinT. Paria at MontpelUer, 1883. 

• De VOrtlufBUiTphie. Paris, 1829. 

' Anatomie. pathologiqve du Corpi kvmaiii. Paris, ISSO. 

• Little, Sr/oniiiiiei. Loodon, 1863. 
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Von Walther ^ thought that Talipes varus was a grade of the 
natural process of development of the feet. (But even if such 
was the case it would not explain the occuiTence of T, equinua 
and T. valgus,) 

Jules Gu^rin^ strongly advocated the theory of deranged 
nervous system as a cause of congenital club-foot. 

The foregoing are those referred to by Dr. Little. 

Eschricht is referred to by Billroth ^ as having * shown that 
at the commencement of their development the lower extremities 
lie with their backs against the abdomen, the hollows of the 
knees being against the belly; so during the earlier months 
the legs must rotate on their axes, and the toes, which pointed 
backwards, must point in the opposite direction. If the em- 
bryonic extremities lie so close as to appear united under a 
common skin, or be really united, the above-mentioned rotation 
of limbs cannot occur, and in this deformity (siren) the feet are 
turned directly backward. This rotation on the axis, which 
was arrested in the above case, does not take place fully in 
club-foot; the rotation in the foot is not fully accomplished. 
According to this, congenital club-foot would come among cases 
of obstructed development ; about its cause we know as little 
as we do of other deformities of the same class. The abnormal 
forms observed by Hueter, especially the obliqueness of the 
ankle bones, imsuitable length of the muscles, among which 
shortness of the gastrocnemius is the most conspicuous and 
longest known, must be regarded as consequences of this faulty 
direction of the foot in utero, which is subsequently increased.' 

Position in utero has been considered by many writers to 
be the most probable origin of these distortions, but there are 
many reasons for discountenancing this opinion, and Mr. Chance 
brings forward the following strong arguments against such a 
theory : — 

* System der Chiru/rgie. Berlin, 1833. 

* Mkmoires svr les Difformites, 

' Pathology and Therapeutics, translated by C. H. Hackley. London, 
1874. 
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s certain that long after the formation of tlie limba the 
(ohryo iB well protected from presHUre from the uterine walla 
Y the liquor amnii which snrrounds it. 

That at the fourth month the quantity of liquor aninii is 
BfacHtt 2J ounces, or half the bulk of the embryo. 

That it is only duiing the last two or three months that the 
lovements of the fcetus are impeded by its constrained position, 
and that then the usual quantity of liquor amnii is sufficient 
to prevent unequal pressure upon any one portion of the 
cMld. 

That in cases where the liquor amnii is deficient, if it ' did 
not exist in sufficient quautity to constitute a positive layer, no 
matter how thin, between the walls of the uterus and the feetus, 
to equalise the pressure which at this time is eserted upon it, the 
child could never be bom aiive,' in consequence of interferenca 
with the circulation. 

That ' during the later months of gestation the fcetus is 
curled upon itself,' with the arma across the chest ; ' conse- 
quently, if the simple fact of impeded motion in a member 
originally accurately developed, and each of its parts endowed 
with its proper functions, could give rise to defoimity, by 
enabling one set of muncles to obtain the ascendency in power 
over their natural antagonists, or to cause unequal development 
between them, we ought as the rule to have every child born 
with contraction of the neck, the thigha, and the legs ; causing 
the head to be bent forwards upon the chest, the thighs to be 
drawn close up to the abdomen, and the legs to be partly flexed 
upon the thighs.' 

That in the many repoiied cases of deScient hquor amnii 
that Mr. Chance is acquainted with no instance of distortion 
has been given, whereas cases are reported of defonnitios 
accompanying excessive quantity of liquor amnii — one by Dr. 
Greenhalgh at the "Westminster Medical Society, in 1844—45. 

At the present day the prevalent opinion is that congenital 
club-foot is dependent upon some disturbance of the nervous 
eyatem, which causes muscular spasm in the fcetus, such die- 
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turbnnce lasting sufficiently long to set up a shortened etate of 
the uiuscIeB, which becomes permanent. 

lu considering the Buliject of nerve disturbance in the foetua, 
we are naturally led to enquire into the conditions which may 
give rise to such disturbance. 

Various febrile affections are known to attack the fcetua. We 
may instance small-pox and scarlet fever, and a child has been 
known to be bom marked with the small-pox, although the 
mother had escaped infection. Fevers sometimes produce af- 
fections of the nervous system in children, and therefui-e might 
do so to the firetua. 

Diseases of the nervous system are known to be hereditnTj, 
and as very young infants may develope these disensE«, ic is to 
be presumed that the ftetua iu uturo may also be attacked by - 

The hereditary nature of convulsive diseases is sometimes 
exemplified in the death of successive children, either soon after 
birth or during intra-uteiMe life. 

Mr. Curgenven had a patient ' with whom in four succeeding 
pregnancies the fietuseB died about the eighth month, and the 
sensations of the mother immediately preceding the period of 
their deaths indicated the occurrence of convulsions. Of this 
lady 'b family nine out of ten brothers and eiatere had suffered fi'om 
convulsions duiing infancy, and six had died from the attacks. 
Convulsions have been known to occur in a child before birth, 
and the child when boi-n was affected with general miiscular 
contractions ; convulsions occurred at the time of birth, and 
continued until deatli, which took place a few days after birth.* 
Spasmodic pains had been felt by the mother for six weeks 
previous to birth, 

Mr. Chance, in hia remarks upon this subject, refera to the 
fact that spasmodic convulsive disease and paralysis may affect 

' See BritiaA and Ibreign Med.-Chir. Rev., article by Dr. Bedgwick, 
Oct. 1887. 

' See case in Edin. Med. Journal, Kov. 1B62, by Dr. U'Leod, of KU- 
mamock. 
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ie fetiis in utero at an early or late period of intra-uteriue life, 
uid give rise to deformity of greater or less severity accordingly. 
Tiatever the origin of this Bpaem, the 8i>a8m itself may be 
mther tonic or transitory, ' or of a more protracted or even of a 
permanent character ; and it may be of greater or less severity,' 
and may terminate in ; 

1 . Perfect subsidence ; 

2. Partial subsidence ; or 

3. Paralysis. 

These different tei'minations explain the different conditions 
in which we find the muscles in various cases. If spasm lasts 
only for a few days a considerable amount of mischief will be 
produced, for the ' development of the fcetus progresses irith. 
great rapidity; and although the actual increase in bulk and 
length of the entire ftetus may appear minute, that amount of 
inoreuse . . , , ia nevertheless immeasurably greater in propor- 
tion to the emfire bulk of tJie/atiia than can occur at any futui-e 
like period. Consequently if this spasmodic condition of a muscle 
or set of muscles be maintained .... each of the contracted 
and extended musclPs of that member would be thus per- 
manently fixed in a relatively disproportionate length .... 
by the new-formed muscle having been added, in the one case 
to a muscle in the condition of firm spasmodic contmotion .... 
and in the other to a muscle in a state of full, normal, and 
passive extension.' In the latter case the muscle is congenitally 
elongated; in the former it is congenitally shortened. ' In both 
instances the muscles are much less in aize and in power than 
those of the opposite limb,' and yet in both they may be able 
to contract under volition. 

' If the cause of the spasm ' is more permanent, and the 
spasm itaelf severe and prolonged at an early stage of develop- 
ment, paralysis will onane, and not only will the muscles he 
irregular in length, but also stmctnrally disorganised, and pro- 
bably the bones will grow irregularly. 

Spasm may occur late in uterine life ; perhaps at the moment 
of birth, or the moment after birth. Therefore we can hardly 
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draw nilistinction between congenital and non-congenital Bpasm.' 
The aasoeiiition of club-foot and otLer deformities, the result of 
perverted nittficular contra«tiouB, such as club-hand and con- 
tractions of the legs, arms, &:c., with the cases of nionstroaitj', 
involving the cerehro-Bpinal Hysteni, is strong evidence in favour 
of the presumption that these congenital deformities aiise from 
nerve irritation.* 

Dr. Little, in support of this theory, states that non-con- 
genital club-foot occurring early in life presents ' the same 
iiiBesible and essentiftl characters as the congenital afiection; 
that it advances nearly to the same grade of deformity, and is 
remediable by the same meana,' and therefore it is probable that 
the congenital arises from similar catiEes to those originating the 
non-congenitaL Dr. Little ^ farther states that it has been asserted 
that there is no tendency to relapse after relief of congenital 
detbrmity, hut every surgeon who has treated even a few cases 
of congenital club-foot knows ' that after complete flexibility of 
the ankle has been obtained, thonegieot of certain manipulations 
and exercises in often followed by retiu'u of considerable con- 
traction. Now it is obvious that if the dynamic property of 
the muscles of a joint be intact, and entire flexibility beobtained, 
either with or without operation, no tendency to z«lap8e should 
exist ; for if the muscles originally contracted be right in their 
functional activity, ordinary exercise would, as in the case of a 
sound limb, maintain the flexibility,' But in congenital club- 
foot thei* is sometimes a tendency to relapse, and 'perfect 
development of the muscles does not ensue,' 

' In many cases, especially the congenital, and in many 
non-eongenital oases, the tonic or dynamic cause of distortion 
has subsided, the deformity being only maintained hy structural 
shortening.' 

' ' In a case under my own care,' writes Mr. Chance, • violent fits 
oocuxred the day after birth in an infant bom with Talipes equinna. In 
this cnae it is poasible the fit was the resnlt of causca that had been 
active pieviouelf to birth and liad originated the deformity.' 

' See Gufrin, MevuiiriiS mr les Difformith. 

' De/oTviitiea, Loud. 1853. 
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On the other hand, disaections have been made which show 
that deformities of the bones do sometimes exist; but these 
must be considered exceptiuue, and must be held as qtiit« distinct 
cases from ordinary club-foot, the latter being doubtless the 
effect of abnormal muscular conti'actiona {see p. 17, 'Abnormal 
Miiscular Contractions'). 



Injuries mpposed to he caused by the Umbilical Cord. 

The umbilical coi-d gradually increases in length and thick- 
ness during gestation until at the time of birth it ia abont half 
an inch in diameter and about eighteen inchee in length. It 
hua been said, however, to vary in length between two inches 
wid five feet. A cord of the natural length may become coiled 
rouod the neck or limbs of the fcetus, but if it is imusually 
long such an accident ia naturally more likely to occur. The 
chUd has thus been killed by compression of the coi-d; but at 
other times the coiling has been 80 loose that no harm has i-e- 
Bultad. Such unnatiu'al position of the cord may be produced 
by exceasive movements upon the part of the mother during 
pregnancy, especially when there is excessive length of cord. 
The evils resulting may vaiy. There may be a mere indentation 
of the compressed part, or a deep groove may be foiiued, or the 
limb may be curved or its development arrested.' 

The pi'essure of the cord under these circumstances has been 
supposed to cause amputation of a limb ; but it is probable that 
the amount of compression that would be necessary to bring 
about such a result would first arrest the circulation of the funis, 
and so cause the death of the ftetua. 

Spontaneous amputat ion may, however, occur, and Kicherand, 
Deaormeau, Billard, and Murat have written upon anch cases, 
although they do not seem to have witnessed any. Watkinson 
records a case where the amputated foot was found in utero. 
Chauasier refers to thi'ee cases. In two, a pai-t of the forearm 
was partially separated, and in one the arm had been amputated 
' See E. J. Chance, oji. cit. 
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and was found by itself, and the stump had healed. Mont- 
gomery gives ample evidence of these accidents, and shows that 
thread-like bands, the results probably of inflammation, are the 
cause of the amputations from encircling the limb.* 

Frctcture of the bones occurs sometimes in uterOy and the 
history may or may not record a fall to the mother (Dug^, 
Marc, Chaussier, &c.) 

It is probable that the bones are pretematurally brittle in 
these cases (113 fractures have been recorded in one case !) 

Dislocations may occur, under which circumstances probably 
the ligaments will be found abnormally lax. 



Acquired Deformities. 

6. Rickets? See Chapter XIII. 

7. Osteomalacia, See Chapter XIII. 

8. Joint Affections, 

Chronic Infla/mmation of Joints, — The pathological changes 
which occur during the progress of the diseases which may be 
classed under the above designation are a frequent cause of 
deformity. The disease which from its importance takes a 
prominent place in this class is Fungous and Suppurative 
Arthritis, 

This affection is often termed scrofulous infla/mmation of the 
joints ] but there are many reasons for supposing that the affec- 
tion is not always a disease of scrofula or tubercle, and these 
reasons may be summarised as follows : — 

1. Cases occur in individuals who are robust, and in whom 

* Cyolopcedia Anat. cmd Phys. 

s Whether rickets is a congenital or an acquired disease, or some- 
times the one and sometimes the other, is still an undecided question ; 
but it has been found convenient and in accordance with the views of a 
large proportion of the medical profession to discuss rickets among the 
acquired def onnities. 
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to other Bymptom or appearance, oommouly considereil scrofulous 
r tuberculous, is present. 

, There is nearly always a history of injury to the joint, 
1 those joints are most frequently affected which are most 
exposwi to injury. 

3. Perfect rest to the diseased joint, without other treatment, 
generally (nnle^B the vital powers of the patient are broken 
down) arreBta the disease. 

4. This arrest of disease occurs even in patients in whom 
scrofula or tubercle exists, and even while the scrofuloica sym- 
ptoms are increasing. 

5. The disease has been aiTested, and osseous ankylosis has 
taken place, although the patient has been reduced almost to 
death by repeated bleeding. ' 

Upon the other hand, cases are sometimes met with which 
appear to be the result of tubereulous depasit nlone, and it ia 
only by studying the peculiarities of each individual case that a 
correct opinion can be formed of the true pathological con- 
ditions with which each is individually associated. 

The opinion that these joint diseases are not necessarily 
associated with scrofula is entertained by many practical and 
observant surgeuns in the present day, 

Mr. Hilton' has expressed himself very decidedly upon this 
subject. His belief that ' the diseases of joints are almost in- 
variably the results of local injury, and that if they were recog- 
nised early, and treated by appropriate rest, nearly all of them. 
wo\ild get well,' is borne out by the results which have followed 
treatment when carried out upon that principle. 

Mr. Holmes has also for many years urged that chronic joint 
disease is not a sciKhfuloua affection, although it may oocui' in 
Bcrofulous subjects. As far an the pathology of caries affects 
this subject, the reader is referred to the chapter upon ' Caries of 
tiie Spine.' 



In treating these cases the o 



9 the surgeon should have 



< Hilton, Lectiiret an Rett and Fain.ZtA edit., edited by Jacobson, 
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in view are — firstly and chiefly, to promote resolution ; secondly, 
to prevent impairment of motion in the joint. 

The general health of the patient is often little, if at all, 
affected in the early stage of the disease, but it becomes involved 
as the local symptoms increase, and especially when suppuration 
occurs. 

When the general health is affected, tonics, good hygienic 
conditions, &c., are valuable auxiliaries ; but absolute rest to the 
diseased structures is of the first importance, for without it the 
general treatment will be of little avail. 

Any movement which causes pain must be harmful to the 
joint, but if movement can be made gradually from day to day 
(without causing pain) adhesion of the inflamed surfaces is in- 
terfered with, and ankylosis may thus generally be prevented. 
The means by which such treatment may be carried out is 
detailed in the chapter upon * Hip Joint Disease/ 

If the case is being treated in its advanced stages, when no 
hope of preventing ankylosis can be entertained, then the efforts 
of the surgeon must be directed to bringing the limb into the 
position which, with a stiff joint, will be most convenient to 
the patient, and so retaining it fijced until resolution has taken 
place. 

The subject of excision of the diseased joint is one which is 
of great surgical interest, and may be considered as still sub 
judice. It will be referred to again in Chapter YIII. 

Chronic rheumatic arthritis TDiBkj cause deformity either by 
the alteration in relative position of the bones from destruction 
of the cartilage, or from the deposition of osteophytes in and 
around the joint surfaces, or from contraction of muscles. 

Locomotor Ataxy, — The nature of the peculiar affection of the 
^oint which occasionally accompanies this disease will not be 
discussed here ; but instrumental support to the deformed joints 
might afford comfort to the patient, if it did not assist the cure. 
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ABNOKMiL MuaCULAB CoSTRACTIOKS. 
Cmajilkd /bt thie ronri bg Allen Stubge, M.D., PJujuhian to the 

Botpital for Ejiilepay and Paralijiis. 
[Deformity of any part of the body may arise from an 
abnoi'mal condition of tlie muscular system of the part. There 
are many ways in which deformity may be thus produced. 
The foUowing is a classification of the principal causes which 
may bo included under this head : — ■ 

I. Gauges originating in tite N^ervoug Syatem. 

A. Conditions induclv/j active spasin of musdea. 

(1) Congenital. 

(2) Acquired. 

(n) Due to lesions of the brain. 
(6) „ J, spina] cord, 

(c) „ ,, nerve trunlm, 

{d) Hysterical, 
(e) Tetanic. 
{/) Reflex. 
(g) TJncIassed. 

B. Conditions hading to passive contraction of nvuscka 

vnthout apaem. 

(1) Congenital— some forms of club-foot. 

(2) Acquired. 

{a) Due to the unbalanced action of groups of 
muscles where the antagonist groups are 
paralysed. 

(6) Due to the maintenance of a paralysed limb 
in a shortened position for a considerable length 
of time. When the limb recovers from its para- 
lysis it will retain the shortened position. 
IT. Causes originating in the Muscles themaelms. 

(1) Disease or injury of the muscles. 

(2) Long-continued repose in a shortened position 

from other conditions than disorder of the n 
system. 
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I. Causes Originating in the Nervous System. 

A. Conditions inducing Active Spasm of Muscles. 

(1) Congenital, 

Cases sometimes occur of children who are born with per- 
manent spasm of the muscles of one or more limbs. The causes 
which may lead to this condition are probably, in the majority 
of cases, identical with those giving rise to similar conditions 
after birth, and they may therefore be considered with these. 

(2) Acquired, 

{a) Permamsnt Spasm resvlting from Disease of the Brain, — 
The principal form under which this variety of spasm is met 
with is the secondary rigidity so frequently seen in cases of 
hemiplegia of some considerable standing. It has now been 
proved that the secondary rigidity of hemiplegia is immediately 
due to, or is at any rate intimately associated with, degeneration 
descending from the seat of the lesion in the brain down those 
^portions of the spinal cord which are known as the pyramidal 
tracts. The pyramidal tracts are the strands of white fibres in 
the anterior lateral columns of the spinal cord, which are con- 
tinuous with the anterior pyramids in the medulla oblongata. 
The greater part of the fibres forming the anterior pyramids 
decussate in the medulla, but it was shown by Flechsig that in 
the great majority of cases the decussation is npt complete. The 
filsfes which decussate pass down in the back part of the lateral 
column of the cord of the opposite side, whilst those which do 
not decussate pass down in the inner portion of the anterior 
column in the same side as the medullary pyramid. It has 
been shown that the fibres composing the anterior pyramid 
pass upwards through the pores, and through the internal 
capsule to the cortex of the brain without communicating 
with the grey matter of the great ganglia at its base. Any 
lesion of the brain which affects the motor centres of the cortex, 



THE NATUEE OF BEFORMITIES. 19 

or the fibres pasaing directly from these centi-es to tLe Epiniil 
cord, is liable to be followed by secondary degeneration in t}ie 
fibres paseing downwards from the seat of lesion ; and it is in 
these oases that the ' late rigidity ' of hemiplegia is found. In 
this condition the arm is held (imily to the side, the shoulder 
is slightly raised, the elbow flesed nearly to a right angle, the 
wrist flesed, and the fingers tightly clenched. The leg, on tbe 
contrary, is estflnded, the knee being stmight and the toes 
pointed somewhat towards the grotind. 

Although it woidd at first sight seem as though certain 
groups of muscles alone were involved in the epfism — the 
flexois in the arm and the extensors in the 1^ — yet, if 
passive movement of the limbs be attempted, it will he found 
that all the mnscles partake in the rigidity, although the 
rigidity of certain groups overbalances that of their antago- 
nistic groups. 

When hemiplegia occnrs in young children, it is more often 
due to a cortical lesion than to any other cause. Childi-en 
have little tendency to rapture of vessels or to the formation 
of thi'ombi in vessels, and the hemiplegia which is Bometimes 
met with in infanta and yoang children rarely has the mode 
of onset usually met with in cases where it is due to these 
causes. It is, on the contrary, generally preceded by a severe 
illness referrible to the brain, and in most cases accompanied 
by convidsiona. In oases where it has been possible at a later 
period of life to make a post-moi'tem examination, it has 
generally been proved in those cases that there was general 
or partial atrophy of the affected side of the brain, with 
thickening and adhesion of the meninges, A similar condition 
is frequently found in cases where the hemiplegia has been 
present from birth. lo such cases it is supposed that there 
has been some inflammatory aflection of the brain or its 
meninges during intra-nterine life. From what has been 
already said, it is evident that secondary descending de- 
generation of tbe pyramidal tracts would be common in these 
eases ; and consequently the hemiplegia of infant and young 
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cliildren is especially liable to be accompanied by rigidity in 
tlie aJfected limbs. 

(6) PermaneTit Sjm-fmi arising from Diaeaas of the Spinal 
Cord. — The most typical form ofapaam due to diseaae of the spinal 
cord is the condition to which Erb has given the name ' spastic 
paraplegia' and which Charcot has described under the term 
' tabes dorsalie apa^modique.' In this disease there is paralysis 
of motion in both legs, associated with extreme rigidity of the 
limbs, due to permanent muscular spasms. This rigidity is 
constant, and is not rolaied during sleep, but it is liable to 
sudden exacerbatdooa, especially at night, when the patient is 
awakened or prevented from sleeping by strong muscular jei'ks 
repeated at frequent intervals. There ia no definite rale as 
regards the ascendency of one group of muscles over another. 
In some cases the contractions of the flexors overcomes that of 
the extensors, the legs being maintained in a permanently 
flexed position ; in other cases it is the extensors which are 
in the ascendant, the legs being held stiffly in a position of 
extreme extension. In still other cases there is alternation 
in the position, the legs being sometimes strongly flexed and 
at others fully extended. It has beenshowlithatthis permanent 
rigidity indicates disease — in most cases fibrous sclerosis — of the 
lateral columns of the spina! cord, and hence this particular 
form of paraplegia is getting to be known aa ' lateral sclerosis,' 
Cases are not unfrequently met with in which more or less 
rigidity of the limbs occurs, although in other respects they do 
not present the typical picture drawn by Erb and Chai-cot. In 
these cases the lateral columns of the cord are probably more or 
less involved in common with some other parts of the spinal 
cord. Tiius stiffness of the l^s is a frequent concomitant 
of the paraplegia I'esulting from Pott's disease of the spinal 
column. Charcot has described a peculiar form of disease in 
wliich stiffhesB is associated witli muscular atrophy, to which 
he has gi^-en the name ' atrophic lateral sclerosis.' He believes 
that in these cases there ia sclerosis of the lateral columns of 
the cord, with subsequent implication of the large cells of the 
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anterior horna of grey matter whicE control the nutrition of 
the muscles. The lateral sclerosis causes weakness and stiffness 
of the muscles, and the OKteusioii of the lesion to the anterior 
horns causes the atrophy. 

(c) Permamrti Spasm due to Lesions of the Trunks of Nerves. 
—This is not a, common cause of spasm of the muscles of the 
extremities; bat that muscular apaam may arise in this way 
is proved by the rigidity of the face which not unfi'equontly 
occurs in old-stiiading cases of Bell's (or peripheral) paralysis 
of the facial nerve. It is no uncommon occiuronce to find, 
aftei' a severe and complete pai-alysia of one side of the face 
from a lesion of the trunk of the facial nerve (due to cold or 
other causes), that the muscles of that side, from being com- 
pletely flaccid, become gradually contracted, and at length the 
face may be dragged over to the pai'alysed side; so much so, 
indeed, that it might he thought, from a superficial glance, that 
it was the healthy side which lacked action. This contraction 
in the paralysed muscles may he associated with more or less 
recovery of voluntary power over the muscles, but in some cases 
it is unattended by any recovery of power. 

(rf) Hysterical Spasm. — Tonic spasm of muscles is not 
uncommon in hysterical subjects, and when once established 
it may last for a long time. It may affect the arm or the leg 
—the latter more frequently than the former. It may involve 
one giBup of muscles alone, or all the groups of muscles in a 
limb. In the latter ease, however, the contraction of certain 
groups generally ovei'halances that of the ajitagonistic groups. 
Thus in the arm, although all the muscles may be strongly 
contracted, the contraction of the flexoi-s us a rule overcomea that 
of the exteaBors; the elbow and wrist become fleKcd, and the 
bands tightly clenched. In the leg the commonest variety of 
hysterical contraction is to have the thigh forcibly flexed on the 
trunk and the leg upon the thigh, the knee touching the 
abdomen and the heel being pressed against the buttwik. 

(e) Tetanic. — By this term is meant a tonic contiuction of tl le 
muscles of the limbs, coming on more or less rapidly, involving 
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ID the majority of cases all the limbs, lasting from a few days 
to a few months, and almost invariably ending in a complete 
recovery. The spasm assumes a peculiar form ; the arms are 
extended, but the fingers flexed at the metacarpal joints and 
the thumb adducted, the hand thus assuming a conical posi- 
tion. The legs are also extended, but the toes are flexed at the 
soles. The condition chiefly occurs in infants, in young people, 
and in suckling women. It may last from a few days to a few 
months. Its cause is unknown. 

(/) Permanent Spasm arising from Reflex Causes, — Spasm 
from reflex causes is frequently mentioned in books, and con- 
siderable stress is laid upon the influence of reflex action in the 
production of spasm. Yet it is probably a much less frequent 
cause for permanent muscular contraction than is often thought. 
When it does occur, it more frequently affects the muscles of 
the face, jaw, or eyes, than of the extremities. Thus an obsti- 
nate trismus may be induced by the irritation resulting from a 
decayed tooth or from facial neuralgia, due to other causes. In the 
same way facial neuralgia may induce tonic contraction of the 
orbicularis palpebrarum. Spasm of one of the recti muscles of 
the eye, leading to strabismus, is not unfrequently met with as 
the result of the irritation of worms and. from other reflex 
causes. In dealing with tonic spasms of the limbs we must be 
on our guard against falling back upon * reflex irritation ' as 
a cause in default of others. Although it is probable that per- 
manent contraction of the limbs may occur from reflex irrita- 
tion, such a sequence is exceptional.^ 

(<g) Perm,anent Tonic Spasm arising /rom Causes of Nervous 
Origin, hut not included in the preceding Paragraphs. — There 
are some forms of tonic spasm the causes for which are very 
obscure, and which it is difficult to include in any of the cate- 
gories already mentioned. One of the most important of these 
spasms is tonic torticollis. ]t is rarely possible to indicate 

* It will be understood that * cramps,* which may notoriously arise 
from reflex causes, are not included in the category of tonic forms here 
dealt with. 
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any lietiuite cause for this condition ; the pathology is unknown, 
and no radical method of treatment has hitherto been dieco- 
vered. The condition is one, however, which is in some oasea 
capahie of alleviation by the surgeon. 

Another variety which must be included in the category of 
nnclflssed spaema is the muscular contraction producing stra- 
bismns, when this cannot be traced to a reflex cause. 



B. Comlilions hading to Passive Contraction of Mu8cle» 

without Spasm. 

(1) Congenital Causes. 

Amongst these may be included many cases of club-foot and 

of a similar condition in the hands. The causation of club-foot 

has been considered elsewhere. Whatever theory we may adopt 

as to its mode of production, there can he no doubt that, in the 

large majority of cases, the muscular condition after birth is one 

of passive shortening, corresponding to the malposition of the 

foot, and that this passive shortening must be overcome before 

the foot can be replaced in its normal position. 

(2) Acquired, 
(a.) Due to the Unhulartced Action of Groups of MuacUs 
where the Antagonistic Groups are Paralysed. — In order that 
this condition maybe brought about, it is necessary that certain 
groups of muscles in a limb shall be paralysed and flaccid, whilst 
their antagonistio groups are healthy, or are, at any rate, less 
affected than themselves. The disease in which this peculiar mode 
of distribution of paralysis is met with is that which results 
from a lesion in the anteriur horns of grey matter in the spinal 
cord. One of the most common forms of this disease is known 
as ' acuta anterior polio-myelitL'^,' or when it occui-s in children 
by the more familiar name ' infantile paralysis.' The contrac- 
tion in these cases is rarely very marked, but it may be in 
some instances sufficiently so to call for treatment. This is 
eepecially the case when the muscles on the ft'oiit of the leg 
alysed, the calf muscles being healthy. The latter are 
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then apt to become & little contracted, uecesaittLting division of 
til 6 tendo Achillis. 

Another instance of the occurrence of this ramdition is Been 
in the pH,ralysis of the extenHOTH of the forearm, met with in lead 
poisooing. The hand ftHsiimee the well-known ' dropped-wriat ' 
position, and after this hns lasted some time the muscles of the 
front of the forearm are liable to become passively shortened, 
making it difficult to extend the wrist pro])erly. 

Wlien the disease of the anterior horns is chronic, as is the 
case in progressive muscular atrophy, this unbalanced action of 
the healthy group of muscles is much less frequently seen. 

(b) Dun to the Maijitenanae of a Paralysed Limb in a S/wrtened 
Position /or a considerable Length of Time by Spasm. — It not 
unfreqoently happens that aoute disease of the spinal cord will 
cause the limbs — generally the legs^to be maintained in a 
flexed or semi-flexed position in the manner already described. 
After a few weeks or a few months the dLsense may pass away, 
and a,ll active s]>asm resulting from the disease of the cord will 
disappear. The muscles, however, from having been so long in 
a shoi-tened position, will have become permanently contracted, 
and will i-equire surgical treatment befoi* the limba can be 
8traigbf«ned. The condition of limbs is, fi-om the surgical point of 
view, the same when the contraction arises fi-om this cause as when 
it arises from causes other than nervous. Its treatment will 
therefoi'O be considered when the question of shortening of 
muscles irow. prolonged rest ia gone into. It is very important 
torecognise this condition when arising from nervous causes ; for a 
limb which has been for a considerable peiiod the subject of 
active spasm, and the treatment of which by aiu'gical means has 
been out of the question, may graduaDy pass into a state of 
mere passive contraction free irom active spasm, when surgical 
treatment is absolutely iiecossary unless the patient is to be left 
a helpless cripple for the rest of his life.] 

The remaining causes of deformity are — 
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Dislocation, 

Contraction ofakinfascife and ligaments, ami 
Belcueation offaacice and ligaments ; 
d these do not require aoy special preliminary remarks. 



Nervous Mimicry or Uyaleria. 

This morbid coudition of the nervous ajBtem, which disposes 

dmulation of a great variety of diseases, is apt (aa the 

s well aware) to give lise to difficulty in diagnosis both 

) the physician and the surgeon, and some of the afiections 

ealt with iu this volume are peculiaily liable to he assoi^iated 

uitated hy this hypemeurotic condition of the 

iividuftl. The author has not thought it necessary to add to 

Hiese pages by attempting to enter fully into this subject of 

ttyeteria, bat he is anxious thut its importitnce should be fully 

cognised, especially when the sui^eon is examining patienta 

Jirbo present symptoms of affections of the spine and disease of 

" le joints. 

The lectures of Sir James Paget, and the essays referred to 
y him — viz. Dr. Kussell Reynolds's, in the ' System of Medicine,' 
Uid Dr. Anstie's, in the ' Lancet ' — contain the essence of nearly 
11 that Lb known upon the subject. Dr. Shaffer, of New York, 
o written very practieally upon the ' Hysterical Element 
D Orthopiedic Surgery.' 

In several parts of this book reference to hysteria is made 

ider the heading ' Diagnosis,' and it may be thought by some 

lat sufficient details have not been given for the purpose of 

inguishing the imitation fi'om the real disease. This may 

3 has been adopted beeause the 

BO varied that no exact rules for 

ad because it is only by a careful 

^dy of all the symptoms of actual disetise that a correct opinion 

a be formed in any given case. 



' true, but such ; 
mulations in hysteria a 
is can be drawn u] 
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CHAPTER II. 

CLUB-FOOT. 

Synonyms — Pes contortus ; Talipes^ (from talipedarey to walk im- 
perfectly) ; French, Pied hot ; German, Klvmvpfuss ; Italian, Piede torto ; 
Spanish, PU tmncado. 

General Anatomical Character of the Foot. 

Movements, — The ankle joint is a hinge joint (ginglymus), 
the natural movements being flexion and extension. 

Lateral motion does not usually take place, but it is |)ossible 
to a very slight extent when the foot is fully extended. 

Flexion (as generally stated) may be performed to the extent 
of 15° to 20° from a right angle; extension to 20° to 25° 
or 30° ; but the author has found the range of action in a 
healthy and well-formed individual to be — flexion 22° and 
extension 45°, as shown in fig. 1. 

In children the foot can be flexed much nearer to the leg. 

The movement between the calcaneum and astragalus is one 
of rotation and is very slight. 

If the calcaneum moves forwards upon the astragalus, the 
form of the articulating surfaces causes the anterior part of the 
calcaneum to turn inwards, and vice versd. 

If the calcaneum advances while the astragalus remains 
fixed to the tibia, the outer part of the foot passes forwards 
and the toes are turned inwards. 

If the body of the calcaneum is depressed while the as- 

* Suggested by Dr. Little as a generic term, but used originally for 
Varus alone. 



tragalus remains stationary, the whole outer border of the 
foot is depressed vith it, and the sole is tuined inwards. 

The traiisverse tarsal joint — formed by the calcaneum and 




astragslus posteriorly, and the cuboid luid scaphoid anteriorly 
—is the most movable joint of the tarsus. 

When the anterior portion of the foot is depressed, the 
scaphoid descends obliquely downwards and inwards. The 
cuboid moves in a similar direction, but descends fiirther than 
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the Hcaphoid. By these movements the anteroposterior arch of 
the foot is rendered more curved, and the toes are dire<!ted 
downwards and inwanls ; the outtr side of the foot is depi'essed 
more than the inner, so that the sole is directed obliquely 
inwards. 

If the anterior part of the foot is raised boia its natural 
right-angled position with the leg, the outer is raised more than 
the inner aide of the foot, and the toes are tuitied outwards, but 
these movements are very slight in comparison to those produced 
by depression of the foot. 

The movements of the other joints of the tarsus are less 
important in reference to club-foot than are those which have 
now been described. 

The muscles concerned in ordinary flexion are the tibialis 
anticut and peroneits terliua, and in extreme flexion the extenBOT 
longiia digitorum and the eietensor longug poUicis. 

The muscles concerned in moderate extension are the gas- 
tTocnemius, aoleus, and pltmtaris, and in extreme extension 
the tibiaiis posticus, peroneua krngus, and the extensor longus 
poUicis. 

Adduction is performed by the tibialis anticua and posticus, 
abduction by the three peronei muscles. 

In the arrangement of the bones of the foot we find three 
distinct curves. Two of these — namely, the antero-posterior 
vertical curve and the transverse vertical curve- -form the 
plantar excavation, and subserve to the strength and elasticity 
of the toTHUs 'in a vertical sense."' 

The third is a horizontal antero-posterior curve formed by 
the inner half of the tarsus, its convexity presenting inwards. 

A very practical distinction has been drawn' between the 
inner and outer half of the taraus, the former being adapted 
for elasticity and for breaking the shocks which are transmitted 
through this part of the foot from the ball of the great toe to 
the leg, the latter being more rigid and straight and serving 
the purposes of the foot as a lever. 

' H. 0. Ward, Otteology, 3rd edition, Loud. 1876. 
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The plantar excavation of the foot is a feature of much 
interest to the sui^eon. It is maintained mainly by the 
ligaments, especially the plantar, and also by the plantar 
aponeurosis. 

The extent of this excavation is Bhown hy the form of the 
impression which ia produced by a wet naked foot upon a fliit 
surface. Although the whole weight of the body bo sustained 
by one foot, only a portion of the sole 
■will touch the floor, and the wet im- 
pression will appear as shown in fig-. 2. 

Club-foot ia a deformity characterised 
by a deviation of the honee of the tarsus 
from their normal relations with one 
another and with the leg, their unnatural 
position being maintained by a shortened 
condition either of one or more of the 
muacles, ligaments, or faaciEB in connection 
■with the foot. 

The origin of congenital club-foot, as 
well as the nature of abnormal muscular 
shortening, has already been discus.sed, 
but it may here be stated that club-foot Cok 
maybe the immediate result of- *« sole rf a nirmal fu„t. 

^ J he idea i» ado|>tf;d 

1. Active muscular shortening— so- frum Saiie's 'Orihi>- 
mlW .pa,tio dub-foot ; "^^ '"''^' 

2. Muscular shoi-t^ning from paralysis of the antagoniats — 
so-called paralytic club-foot ; and 

3. Traumatic causes, including long-continued I'esting of the 
foot in an abnormal position. 

The general appearaiux awl cunditiona of par<dytic cases are 
as follows ;— The paralysed muscles are more or leas atiBphied ; 
the ■vitality of the limb is lowered ; the parte are cold and 
flaccid ; the appearance of the skin ia pecuhar, the result of 
feeble circulation ; chilblains and nlcoratious are often present. 

2Vw general appearance and condition) of apantia ciwes is, 
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as far as the tissues are concerned, that of health, except that 
they are often atrophied from long disuse. 

Four chief varieties of this deformity are usually described. 

1. Talipes equimis, in which the heel is raised and the toes 
depressed. 

2. Talipes caUa/nous, in which the heel is depressed and the 
toes raised. 

3. Talipes varus ^ in which the inner side of the foot is 
raised and the outer depressed, and the toes inverted. 

4. TaUpes valgus, in which the inner side of the foot is 
depressed, the arch obliterated, and the outer side of the foot 
raised. 

Combinations of these chief varieties are also described 
as equino-varus, equino-valgvs, calca/neo'varus, and calcaneo- 
valgus. 

Relative Frequency of the Different Varieties. 

The following statistics are quoted from Mr. Lonsdale's 
analysis of 3,000 cases of deformities treated at the Royal 
Orthopaedic Hospital in Bloomsbury Square.^ 



Primitive Forms. 

Va/rut. 

Of both feet 
Of right foot 

Of left foot .... 

Valgus. 

Of both feet 

Of right foot . . 

Of left foot .... 



M. 


F. 


Total 


54 


19 


73 


26 


13 


39 


11 


15 


26 


21 


19 


40 


13 


6 


18 


7 


5 


12 



The Laneetj Sept. 1, 1855. 
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Primitive FOBMB—C^cantintied). 

Equinu8. 

Both feet spasmodic .... 
. „ paralytic .... 
Right only spasmodic .... 
Left only spasmodic . . . . 
Right only paralytic .... 
Left only paralytic . . .* . 
Traumatic equinus .... 
Contraction of plantar fascia, both feet 
„ „ left only 

Calcanetu, 
Of both feet ..... 

Of left only 

Of right only 

Double 



Compound Forms. 

Equino-varus, both 

right foot 
left foot 
Equino-valgus, both 

right foot 
left foot 
Calcaneo- valgus, both 

right foot 
left foot 



»» 



»> 



>> 



n 



>i 



}> 



M. 



F. 



Total 



Mixed Forms Affecting Opposite Feet. 

Valgus and varus ..... 

Calcaneus and varus 

Equino-varus and valgus .... 
Equino-valgus and calcaneo-valgus 

Equinus and calcaneus 

Equinus and varus 



Total Club-foot. 



Primitive forms 
Compound forms 
Mixed forms 



21 

4 

20 

15 

12 

10 

3 

3 

1 



2 

2 
4 



5 
6 
5 
3 
7 
5 

2 
2 



3 

7 
2 



17 
7 

18 

12 
8 

12 
4 
3 



3 
1 
3 
3 



2 

6 
2 
3 
2 

7 
4 
5 

7 



1 
5 
3 
1 
1 
1 



396 
73 
26 

495 



38 

11 

38 

27 

20 

22 

7 

6 

1 



5 
3 

7 
3 

396 

7 
12 
7 
6 
9 
12 
4 
7 
9 

73 

4 
12 
5 
1 
3 
1 

26 
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Talipes equinus. 
Origin. — It is the commonest form of acquired talipes, but 
is very rarely congenital.' Aa an acquired affection it may be 
the result — 

1 . Of gpasmodic action of the muscles of the calf, which act 
upon tbe tendo Aohillis, and sometimea, to a alight extent, of 
the detper-seatod layer. 

The spaam of these extensor muscles overcomes the action 
of the flexora. 

2. Of pnritlysis of the flexors of the foot, in which case the 
extensors contract from the absence of the usual antagonistic 
strength of the flexors. 

3. Of long-contiaued extension of the foot, such aa may 
occur from the pressure of the bed clothes during a long illness, 
ot other causes. 

4. Of the conti-action of cicatrices, following wounds or 
abscesses in the muscles or neighbouring paiia. 

Tho exact position assumed by the foot differa according to 
cii'cum stances. 

1. If the anterior muscles of the leg retain their power, 
the toes will be extended when the foot is placed upon the 
ground, as in flg. 3. 

2. Tf there is spasmodic action of the muscles on the 
anterior aspect of the leg, and also contraction of the fl.6sor 
longus digitorum, the distal piialftDgea will become flexed, and 
the toes will assume a claw-like appearance,^ as in fig. 4. 

3. If the anterior muscles are paralysed and the foot not 
much used, the toes wiE become fl.exed, as in fig, 5. 

But if the foot is used much, it may eventually assume the 
form represented in fig. 6. 

If the muscles upon the anterior surfece of the leg are not 
all paralysed, the foregoing symptoms will be modified, as when 

' For tlie origin of congenital talipes see p. 7. 
' Cluh-foAt, by William Adams, 2Dd edition. 
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a pollicis vettiins its power the great toe 
! than tlie othei' toes. 




t In Talipes eqiiinvg tlie contraction of the extensor muscles 

v'the foot may be odIj Bni£cient to prevent the foot being 

1 beyond a right angle, or it may be enough to produce 
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any degree of deformity between this * ri^ht-angled ' contraction 
and the position of the foot in fig. 4. 

The term Talipes cavus is sometimes applied to cases in 
which the deformity consists chiefly or entirely in contraction 
of the plantar fascia. 

Progressive Changes. — In spastic ca^es the following results 
may occur, which are chiefly the eflects of locomotion : — 

1. Widening of the front part of the foot. 

2. Contraction of the plantar fascia.^ 

3. Adaptation of the deep ligaments to the altered position 
of the bones. 

4. Projection of the astragalus on the dorsum of the foot. 

5. The formation of bui'sse, callosities, and corns upon the 
parts which have to suatain the weight of the body.* 

6. Shortness of the leg and smallness of the foot from 
i-etarded development. 

7. Inequality in the length of the Hmbs may produce 
lateral curvature of the spine. 

In paralytic cases the above changes ai-e modified by the loss 
of power in the anterior muscles. 

The knee and ankle joints are often weakened by the laxity 
of the paralysed muscles. Consequently the ligaments yield, 
and the movements of the joints and the shape of growing 
bones become abnormal.^ 

Locomotion is impeded in proportion to the degree of 
deformity. One or more of the following symptoms may be 
present : — 

In spastic ca^es : — 

1. Lameness. 

2. Fatigue after walking. 

3. Shortened stride. 

* The inner bands of fasciae are often alon(i contracted, causing the 
anterior part of the foot to be more or less inverted. 

2 Bursas may become inflamed and cause much trouble. 
^ See Little on Chib-foott p. 70. 
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g 4. Foot twisted outwiirds diiriDg progression. 

5. In paralytic cases the foot is da'agged, and the toes 
' catch ' upon any inequality of the ground. 

In alight cases dancing or ascending stairs may te easy, but 
standing, walking, and descendiit// atairs are always difficult, 
and cause pain. 

In paralytic cases the heel ia iavoluntaxily drawn up higher ' 
■ when the patient walks than when the foot ia at rest, because the 
goHtrocnemiuB is unopposed by the anterior muscles of the leg. 

Sometimes the retraction of the muscles proceeds so elowly 
that three or four yeai* elapse before the child is preventwi from 
walking. In these crises, if both feet are affected the child will 
flax tiie body foi-wards, bending the hip joints in order to bring 
the heels of the feet to the ground. Eventually progression 
becomes impossible. 

Morbid A naiomi/.— -The os calets is raised more or less, and 
may eToti be in contact with the tibia. In the early stages 
of the deformity the depression of the aateiior portion of the 
foot clepends (generally) upon the i-aising of the heel alone. 
Subsequently, and probably to a great extent in consequence 
of use of the foot in this position, the arch becomes contracted, 
so that the deformity may come to depend as much upon a bend 
of the foot at the tranavei'se tarsal joint as upon the elevation 
of the heel. 

The astragalus is displaced downwards, and forms a pro- 
jection upon the dorsum of the foot, the other bones of the foot 
having an abnormally downward direction. In theses cases in 
which the bend at the transverse tarsal joint is present, the 
scaphoid is brought abnormally near to the os calcis, and the 
two bones are often in contact. 

Ml'. C'hance has described a typical case in which the upper 
extremity of the fifth metatarsal bone was almost in contact 
with the OS calcis, and a facet had formed on the os calcis behind 
the astragalus for articulation with the tibia. The ai'ticulating 
surfaces of the asti-agalus were also .slightly altei'ed. 
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In cases in which the patient has eictended the toes during 
progression the proximal phalangeal bones form, in time. 




Bones of the Foot of an Adult who had suffered from Talii^es equinus 

(after E. J. Chance). 

articular surfaces upon the normally superior surface of the 
metatarsal bones. 

Various degrees of changes have been recorded/ but they 
are seldom, if ever, such as to interfere with restoration of the 
proper function of the member when the deformity is relieved 
by operation. Patients have been cured at 60 years of age in 
whom the deformity had existed from childhood. 

In some old cases not relieved by operation the bones have 

been found after death unnaturally cancellous, and consequently 

light. 

Ligaments. — The ligaments become contracted in the sole 

of the foot, and lengthened on the dorsal aspect. The astragalo- 

scaphoid ligament may be found much lengthened.^ 

The muscles ivhich are contracted are chiefly and primarily 

those acting upon the tendo Achillis; secondarily, the flexor 

brevis digitorum, and in some cases the deep muscles of the calf. 

> See Clnh-foot : its Cmises, Patlwlogyy and Treatment, the Jacksonian 
prize essay for 1864, by William Adams, F.R.C.S., second edition, 1873. 

2 For a careful description of the morbid appearance of some cases 
of talipes equinus see Nayler, f^. George's Hosp, Beps., vol. i. 
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■ When the elaw-Iike appesrance ali'eady referred to exists, thf 

3S0r longiis digitorum will be found conti'acted. 

Pancoast, of Fhiladelphia,' assei-ts that of the muscles acting 

■BiKjn. the teudo Achillis the soleus is chiefly or only at iault ; hut 

TjCne fact that the deformity is influenced by extension and 

Jfiexion of the leg upon the thigh proves that contraction must 

1 the muscles which are attached to the condyles of the 

idz. the gastrocnemius and plantaris. 

Diagnosis. — To detect the deformity the surgeon should 

e the leg while the patient is in a sitting posture, and the 

' kaee must he depressed, ao that the leg shall be straight with 

the thigh. If any flexion at the knee joint be permitted it 

will relax the f/aafrocnemiiM and allow more flexion at the ankle, 

so that a moderate degree of talipes erjitmus will disappear, 

or a severe talipes equinus appear less. 

TaUjKB eguin<M}a/rus. 
This heing merely a variety of talipes eqvintia, only a few 
RlVmarks need be made in addition to the foregoing description. 




As in talipes equinits, the external appearances are mo< 
according to the nature of the case. 

' See Lecture* oil OrtTiojiaHe Sur^ii'St iiy Louis Baner, 
I M.B.C.S.,NcwYorlt, 18fi8. 
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In spasmodic cases the foot assumes the appearance of fig. 8. 
In paralytic cases the appearance is as shown in fig. 10. 

Fig. 10. 

Fig. 11. 





Before treatment. After treatment. 

Paralytic Talifjes equino-varus (after W. Adams). 

Talipes equino-valgus. 

The foot is everted, but the heel is not usually much raised. 
This deformity is so similar to talipes valgus that the reader is 
referred to the description of that variety. 

Talipes varus. 

Origin, — This deformity is generally congenital, but some- 
times it is acquii'ed. 

Congenital Talipes varus. 

This is the commonest form of congenital club-foot. The 
causes have already been discussed. 

Position of Farts. — The part of the foot anterior to the 
transvei-se tarsal joint is turned inwards towards the other foot. 

The inner side of the foot is drawn upwards. 

The OS calcis is drawn upwards posteriorly. 

The sole of the foot is sometimes shortened by contraction 
of the plantar fascia. 

The consequence of the foregoing conditions is that the 
anterior part of the sole of the foot has a more or less vertical 
position, and presents backwards. 
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The foot is shortered, partly from the iklbrinity and slightl;' 
r fi^om arreat of development of the bones. 

The heel is generally abnormal in shape, and small. 
The internal malleolus is lesa apparent than in the noimnl 
Ljbot, and may appear to be abnormally forward. 

The external malleolus is in its natural position, or may 
fUppeir to be moved backwards. 

The dorsum of the foot is irregular, the astragalus being 
especially protuberant. 

Progressive ChaTiges. — The following may take place :— 
1. Gradual increase of the deformity from uae of the foot, 
e patient walking at first upon the outer side of the foot and 




vnruB in an ndult (left foot), 
labsequently upon the dorsum. In the Iatt«r case the solo 
is turned more or less upwards. 

. Indentation of the sole of the foot ; one furrow appearing 
^posite the tnmavei-se tarsal joint nnd another longitudinally ; 
&e latter being caused by the fourth and fifth metatarsal bones 
folding under the others (see fig. 13). 

3. The formation of biirsre, callosities, and coms iipon tlip 
L parts which have to sustain the weight of the body. 

Inflammation of burste sometimes gives rise to soriouR 
additional troubles. 

Morbid jiiwitoiK^.^The b<ni£s are modified in shape, iisuallj' 
I a result of their development taking phioo in a deformed 
aifion, but sometimes tbeir shape appears to be iibnoimal from 
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an original malformation. The modifications vary in different 
cases, the variations being chiefly those of degree. 

Glisson, Blumenbach, Scarpa, CoUes, Mackeever, Palletta, 
Delpech, Tortual, Huette, Adams, Little, and others have 
described a variety of these modifications ; the chief and most 
constant departures from the normal condition being as 
follows : — 

* Thescaphoid bone is drawn inwards, backwards, and upwards 
by the tibiales muscles, do that its internal border is close to, or 
in contact with, the internal malleolus, to which in some cases 
it has been found adherent. 

The 08 calcis is drawn upwards, the anterior part of the bone 
turned in the direction of the deformity, and the tuberosity 
turned outwards. 

The astragalus is turned forwards and downwards and dis- 
placed from its socket, so that the anterior third or more of its 

Fig. 14. Fig. 15. 





Healthy Foetal (9th month) Astragalus, Astragalus from a Foetus (9th month) 
Superior Surface (after W. Adams ^). with Severe Varus (after W. Adams ^). 

upper articular surface becomes superficial upon the dorsum of 
the foot. It is rotated, so that it is more in contact with the 
external malleolus than with the internal. 

The neck inclines inwards. 

The head of the deformed astragalus will be seen to be 
divided into two facets, the internal one articulated with the 
displaced scaphoid, the outer one being subcutaneous. 

The external articular facet is often larger than usual, from 
its forward position having caused the malleolus to encroach 
backwards. 

The internal articular facet is lessened. 

The cuboid bone follows the scaphoid bone. Dr. Little has 
found its superior or external surface separated slightly from 
* Cluh-foat, by W. Adams, op. cit., p. 152. 
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e OS calcia, and the jilaiitiir surfaces of tlic two bones appTOxi- 
inate<l, but this bone is seldoiu altered much either in form ov 
position.' 

The alterations in position of the cti.neifomi and ineiatf^gal 
bones and phalanges require no special description. 

MrdkoU. — Sti-omoyer, Deljiech, Cruveilhier, and some othei- 
■writers described a deficiency of the inner malleolns which tbey 
considered instrumental in the praJuction of talipes varus ; but 
neithei- Dr. Little^ nor Mr. Adams' bive met with this de- 
ficiency in their dissections, although Mr. Adams has seen it in 

The mistake hiia arisen, perhaps, from the fact that the 
displacement of the scaphoid bone prevents the internal malleolus 
from being distinguished in talipes varus. 

The position of the foot and the oblique position of the 
OS Ciilcis causes the malleoli to tijipeiir displaced — the ont«r 
backwai'da and the inner forwards. 

In the iidult, in severe cases, Mi-, Adams states that there may 
be a twisting of the lower end of the tibia, which alters the 
transverse relations of the malleoli. 

The same author consideis that ' the malformed condition 
of the iistj'jigiilus is determined by the malpiieition ' of the 
scaphoid bone and 05 calcis. 

The muscles are generally npparently healthy in structure 
and faii-Iy weD developed at the time of birth. They may 
become atrophied, because they are thi'own out of action by 
the deformity, but their complete use is rapidly acquired after 
the deformity has been removed. 

In a lew severe eases, however, the extensor njoscles, and 
sometimes the peronei, have been found in a condition of fatty 
■degeneration, and some of the musdes have been absent. 

Upon the other hand, a case of hyperti-ophy of the tibiales 
&ad of the inner head of the gastrocnemius (the outer head 
being rudimentary) has been recorded by Mr. Adams. 

' The author has seen a case in which the cuboid bone was mnch en- 
larged, and appeared to be the chief or only caose of the deformity, no 
i»ntractioii of the ttndons being present. 
» Of/, ait. • Op. fit 
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e necessarily mucli changed in direction. 
With regard to the tendona of the contracted m^wcles, the 
tihialin anticus passes* inwiirds to its insertion into the interoal 
cuneiform hone and metatarsal hone of the great toe. 

The tendon of ifte tibialis posticus is pulled forwards ia 
severe cases, and, in consequenca of its having usually dniwn the 
scaphoid bone close up to the malleolus, there is no change in ite 
direction foi'warda to its insertion, ae in the normal foot; hnt 
in less wevero eases the tendon does pass forwards to some 
extent. 

The Tenr/o Achillis. — In consequence of the oblique position 
of the OS calcis this tendon is usually nearer to the outer side of 
the leg than is natural. 

The vessels ami nervee are not materially altei'ed either in 
position or length, although slightly shortened, to affect the 
surgical relation of the parts. 

The development of the bones is moi'e or less retarded. 

The display ment inwai'ds of the metatarsal hones depends 
upon the tibialis anticus and extensor pollicis muscles, and alwo 
upon displacement of the navicniar bone and upon lotei-al 
displacement of the cuboid bone. 

The dorsal surfaces of the fourth and fifth metatarsal bones 
help to form the basis of support in progression. 

The internal malleolus may become shortened, and sometimes 
M facet forms for aiticulation with the scaphoid bone, or the 
malleolus may be in contact with both the scaphoid and in- 
ternal cuneifonn bones. 

Contractions of the ligaments and fascite in adult congenital 
talipes varus form important factors in causing rigidity of the de- 
formity, which is oontrai'y to the usual state of the ca.se in infants. 

Occasiomd A/mOTma/i/ii^s. — Abnormal muscular slips and 
bifurcation of tendons may be present independently of the 
deformity.' 

' Mr. Brodhurst reconls a case in which a slight solcns separated 
tlie heel into two equal parts, and there were two Achilles t*adonH, both 
ot which had lo be divi<led. 
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Irregularity dependeiit itj)on live Deformity. — The tendon of 
the tibialis aiiticus crosses the tibia at a higher point than usual. 

The tendon of the tibialis posticus is at first lodged in a 
groove on, rather than behind, the malleolus ; this position is 
rendered more apparent by the position of the os calcis towards 
the fibula and the slight twisting of the inner malleolus 
forwards. It has already been observed that the tendon often 
proceeds straight down to its insertion into the scaphoid instead 
of taking its usual turn forwards to reach its insertion in the 
normal foot. The scaphoid is displaced backwards, so as to 
bring the point of insertion of the tendon quite close to the 
border of the malleolus. 

Acquired Talipes varus 
May res^dtfrom — 

1. Infantile paralysis. 

2. Abnormal muscular contraction. 

3. Traumatic causes. 

The most frequent cause is infantile paralysis. 
The morbid anatomy of these cases shows chiefly atrophic 
changes and defective development. 

The bones are not so much altered as in congenital talipes 
varus. 

In paralytic talipes varus there is sometimes paralysis of all 
the muscles below the knee, under which circimistances there is 
a natural tendency for the foot to twist inwards; or, if the 
peronei and extensor longus — and perhaps extensor pollicis — are 
paralysed, then the tibiales, being unopposed, contract. 
Spasmodic cases of acquired talipes varus are rare. 
The Contracted Muscles are the 
Tibialis anticus. 
„ posticus. 
Gastrocnemius and soleus. 
Flexor longus digitorum. 
And sometimes the 

Extensor pollicis and 
Abductor pollicis. 






Tte planter fuscia, as already atiited, and evi 
mente, may also be contracted. 

Biagnosis. — There is no difficulty in diagnosis. 

Talipes v'dijus. 
Origin. — This is nearly always an acquired, but i 
a congenital, deformity. 

Congenital Talipes vfdgus. 
The causes have already been discussed. 
External Characters. — The arch of the foot is flattened. Tlie 
inner margin approaches the ground ; the outer is Hii«d, nnd 




Congenital Tnlipcs valgus in Jui 

D. Profile view from inaer aide, showinfr fbe ( 

and elevation uf the oater mmgin of Ibe 

shmriug [ibliquiCf of foot and prominenut i 

(After W.Adttma.) 



Bpre«8iun of the inner 



the anterior portion of the foot is eyei-ted. Sometimes, though 
rarely, the sole is turned backwards as well as outwiird.s. The 
OS calcis is frequently raised by contraction of the muscles of the 
calf. 

Pro'jreagive Changes. — If the case i-emains untreated, pain 
and difficulty of walking ocetir much earlier 

Morhid Anatomy. — The bones are not generally vei'y n 
displaced. 

Oi colas : tuberosity miseil. 

Auragahis : tilted forwards and downwards. 
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Scaphoid bone rotated, so that the internal part is depressed 
and the outer raised, leaving the upper part of the head of the 
astragalus uncovered. 

The cuboid bone is slightly rotated outwards. 

The effect of these deviations is that the arch of the foot is 
destroyed, and in severe cases a convexity is produced down- 
wards. Two prominences are formed in the inner side of the 
foot — 

1. Exposed portion of head of astragalus. 

2. Inner end of scaphoid bone. 

In very bad cases the foot is * bent upwards upon itself from 
the transverse tarsal joint, and assumes a boat- or canoe-like 
form.' 

The ligaments become stretched upon the plantar and inner 
side of the foot, and ultimately contracted on the dorsum. 

The calcaneo-scaphoid ligament is particularly relaxed. 

The muscles, as in congenital talipes varus, are usually 
healthy in structure. 

The tCTidons are very slightly altered in position. 

The muscles that are retracted ai*e the peronei, and perhaps 
the extensor longus digitorum, and often also the tendo Achillis. 

Sometimes the extensor pollicis and abductor minimi digiti 
are also contracted. 

Non-congenital Talipes vcdgus 

Consists essentially in a falling of the arch of the foot. 

There may be muscular contraction, or the deformity may 
depend upon weakness of the structures only. In the latter 
case it is called * flat ' or splayed foot, or * spurious valgus.' 

Origin,^ — 

1. Spasmodic contraction of abductor muscles. 

2. Paralysis of adductor muscles. 

3. Weakness of ligaments and muscles. 

4. Rickets. 

5. Injury. 

6. Disease of ankle joint and surrounding tissues. 

* See paper by Ch. Roberts, St. Gem'gc's Hosp. Heports, vol. vii. 
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7. ElieiimatiRin. 
Excili-ng Catises. — 
Long Ettinding. 
Carrying heavy weights. 
Sudden, exertion, lis in athletic eserdses. 
Frogveggive C/ianges. — I. The areh of the foot gtadiially 
sinks, until the whole surface of the sole touches the ground 
even independently of the weight of the body. 

Fig, 19 iihowB the impression nmde hy a normal foot when 
the wet sole is placed upon the ground. 

When talipes valgus exists the impression extends mofe or 
less over the hollow space left upon the innei aspect, and if there 
happens to he muscular contraction the ^^^ ^^ 

outer part of the foot does not impress 
the ground. 

li. The instep becomes less convex 

3. The internal malleolua becomes 
more prominent and lower 

4. The scaphoid bone and astragalus 
protrude upon the innei Mde of the foot 

5. In severe cases the weight of the 
boily is chiefly borne by the inner side 
of the foot, upon the scaphoid bone iind 
internal cuneiforiu bones. 

6. The muscles and othei' structures 
become stretched, and adapt themselves 
to tha deformed condition of the foot, 

7. And in some cases the abduttor 
muscles contract as a secondiiry affection. 

Although porters, waiters, and others 
who have to i^and mnch, or who cany heavy weights, are the 
chief sufferers, the complaint is by no means confined to them, 
but may occur in any class and at any age. 

Morbid Anatomi/. — The bones are not much altered in relative 
position ; but the scipfuiiJ and inlernnl cwififoj-ni Ixines ai'e 
nearer to the ground than natui'al, and the nxti-iKjnliis i,s 
slightly displaced in the same direction. 



Coiiy of an imiireBsIan uf 
tlie suU of It narmsl (aot. 
The ides u ndopttd 
Irum Snyre'i ' 'iltho- 
l«odio Surfer;-,' 
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In rachitic cases the form of the bones may be modified. 

Muscles, — In paralysis the tibialis anticus is usually affected, 
and also sometimes the tibialis posticus. If the muscles of the 
tendo Achillis are also paralysed, talipes calcaneo-valgus results. 

Prognosis, — This deformity is often a very troublesome one, 
and its cure tedious ; but otherwise the prognosis is generally 
favourable, unless dependent upon incurable paralysis or disease 
of the ankle joint. 

The connection of talipes valgus with knock-knee is con- 
sidered in Chapter XIII. 

Talijyes calcaiuus. 

Origin. — Usually acquired. It is the rarest form of con- 
genital talipes. 

It may be the result of — 

1. Spasm (rare). 

2. Paralysis. 

3. Abnormal length of tendo Achillis from injudicious 

stretching after division of that tendon. 

4. Disease or injury. 

Position of Parts, — The os calcis is depressed, so that in 
walking the heel is the portion of the foot which first comes in 
contact with the ground. This is most marked in congenital 
cases, because in these the anterior part of the foot is more or 
less raised, and perhaps everted. 

Progressive Changes, — In congenital cases there is seldom 
any tendency to an increase of the deformity. 

In non-congonital cases, if from paralysis, as is usually the 
case, the condition of the foot depends upon the extent of the 
paralysis. If all the muscles of the leg are paralysed, the 
anterior part of the foot sinks as well as the heel, increasing 
the arch of the foot, and the leg becomes much atrophied. 

Morbid Anatomy, — The os calcis becomes vertical, and the 
astragalus is carried into an oblique position, so that pai*t of the 
tibial articular surface may extrude from iihe joint backwards. 

The ligaments will be lengthened at the back of the ankle 
and contracted in front and in the sole of the foot. 
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Fig. 20. 



The plantar fascia may also be shortened. 
Spasmodic Cases, — The imoscles which may be contracted 
are the following : — 

Extensor propiius pollicis, 
„ longus digitorum, 
Tibialis anticus, and sometimes the 
Peroneus tertius. 

The artificially produced deformity of the Chinese ladies' 
feet is described by Mr. Adams 
as being somewhat similar to 
ordinary talipes calcaneus, but 
differing in that the toes, being 
greatly depressed, are lower in 
position than the os calcis (which 
is also depressed). 

Prognosis. — Cases of ac- 
quired talipes calcaneus being 
generally the result of contrac- 
tion, from pai-alysis of the oppon- 
ent muscles, theii* absolute cure 
is impossible ; but i-elief can be 
given to the conti-acted muscles, 
and the heel can be supported by means of a very simple 
mechanical boot. 

Congenital cases are usually spasmodic, and the prognosis is 
favourable. 




Paralytic Talipes calcaneus 
(after Brodhurst). 



Talipes Calca7ieO'Vartcs and Talipes Calcaneo-valyus, 

These deformities do not require any description sepai-ate 
fix)m that of talipes calcaneus. As light degree of inversion or 
eversion of the anterior portion of the foot, in addition to the 
depression of the heel, is more common than puixi t^lip 
calcaneus. 



E 
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General Eemarks upon the Treatment of Congenitai^ 

AND NONCONGENITAL TaLIPES. 

The objects to be effected are — 



1. To remove the deformity. 

2. To restore the functions of the limb. 

1. To Remove the Dpformity, 

The chief means at our disposal are the following : — 

1. Maniindations, the foot being daily stretched towards a 
normal position. 

2. Bandaging to Sidhiis. — Metal splints padded and bent 
away from the deformity; or splints partly shaped to the 
normal form of the foot, and the foot stretched by bandages 
towards the splint ; readjustment being effected every second, 
third, or fourth day. 

3. A plaster of Paris casing applied to the foot after it has 
been stretched towards a normal position, and readjusted every 
few days. 

4. Forcible reduction of the deformity, the foot being then 
fixed by a plaster of Paris or other firm bandage, and so retained 
for about six weeks.* 

5. Stretching the foot towards a normal position by elastic 
hands, which are placed so as to act as neai'ly as possible in the 
same line as the muscles which are extended, each elastic cord 
being fastened by adhesive plaster, the one end to the foot and 
the other to the leg. 

6. Elastic hands to act as above, but attached to a movable 
shoe (Sayre and Bauer). 

7. Scarpa^ 8 shoe and its various modifications, the principles 
of which may be described as follows : A boot attached to the foot 
in its deformed position, an upright iron bar attached by straps to 
the leg, and a rack joint or joints, moved with a key, by which the 
boot, and with it the foot, can be forcibly moved in the desired 
direction. Springs may be combined with this boot. The heel 

* ()<^^ston, ^fed. lice, vii. p. 37. 
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strap ie used to tetain the foot in tlie boot when attempts are 
made to fl^x the foot. Or a. pkm hoot with a eiiigle upiigbt bai' 
and strap attachment to the leg, with a, joint at the ankle which 
may be itiolc, free, or with a stop in one or other direction, with 
variously arranged straps for pressure. 



9. Tenotomy and subsequent extension of the new t«ndoii. 

Many of the complicated apparatuses which have been 
invented are unnecessary to the successful treatment of these 
defoi-mities. 

Much more depends upon the skill of the surgeon in adapting 
simple methods to meet the rec[nirementa of individual ciiees 
than upon the exact construction of the appliance he uses. 




In ti-eating infants and young children the deformitie^i may 
generally be improved and often cured by means of the simple 
metjil splint and bandagLng. 

In cjiscs of talipes varus, for instance, the malposition of 
the foot may often be overcome by such means, although the re- 
traction of the heel generally necessitates the diviaion of the 
tendo Achilliw. 

Fig. il shows iin adaptable iron splint bent away from the 
deformity. 

Fig, 22 shows the foot bandaged to the splint. 

Fig. 23 shows a Bubsetjuent stage in the treatment, an 
impi'ovpment in the condition of the foot having allowed the 
Jilteration of the splint to ii straight position. 
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4 

Dr. Little's tin splints may be used. Some are made so 
that they may be adjusted for talipes equinus, talipes eqnino- 
variis, or other conditions. 

Fig. 24. 



Whatever splint is used, it must be carefully padded, and 

adjusted so that slight traction may be brought to bear upon the 

deformity. The splint should be removed often and readjusted. 

The Elastic Band Treatment, — Apparatuses with various 

arrangements of elastic bands, as used by Barwell, although 

attractive in theoiy, have not proved so successful in practice 

as other appliances. There is great difficulty in regulating the 

pressure so that sores are not produced by the constant tension, 

and such modes of treatment possess no advantage over those 

which are more simple. In fact, they are quite incapable of 

overcoming the resistance offered in severe cases, and in paralytic 

cases if there is any tendency to recovery from the paralysis, the 

elastic band will interfere with such recovery by removing from 

the muscles the natural stimulus to their action. 

Simplicity and lightness of the retentive apparatus are 
important qualities, and therefore Scarpa's shoe in its original 
form should never be used, and even in its modified form it is 
only necessary in severe cases. 

Osteotomy, — The operation of removing by the chisel or saw 
a wedge-shaped piece from the tarsus as a cure for the deformity 
caused by talipes equinus, talipes equino-varus, and talipes 
varus, has during the last few years been performed in this 
country by several surgeons. 

To take the last condition first — talipes varus — it may be 
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sufficient to remove the cuboiJ bone ulone, bnt this will not 
always suffice ; it may be found necessary, iu order to bring the 
foot into its proper position, to excise portions of the oa calcia, 
astragalus scaphoid, cuneiform, and outer metatarsal bones. To 
remove the deformity which presents itself in cases of talipes 
equinus an equally severe operation has to be performed. 

It is needless to say that to ndmit of the removal of such a 
large part of the bony arch of the foot a considei'able wound 
must be mtide, many synovial cavities and sheaths of tendons 
must be opened, and the tendons themselves divided, biit not 
sulwntaneo usly . 

Of several hundreds of eawes of club-foot which the author 
lias either seen treated by othej's or has dealt with himself, such 
a formidable proceeding has not been necessary for the cure of 
the patients. 

The most rudimentary knowledge of the etiology of the 
various forma of blood poisoning ought to make even a bold 
surgeon hesitate before exposing a patient to the lisks of absorp- 
tion of the septic debris, which must of necessity remain in such 
a wound as I have described. 

Theory in this case ha.s beL?n corroborated by fact. Mr. 
Kichtu'd Davey, who has lieen the chief advocate for this mode 
of treatment, states that he Ims now opei-ated upon a aerie,** 
of fourteen cases in wliich he found it necessary to resort to 
tlus proceeding for the cure of tiilipes varus and talijies e(£u£nHK.' 
Of these fourteen cases oqe died from the effects of the operation. 
Of three cases operated upon in this manner by Konig one died 
from the effects of the operation.* Of thousands of cases 
which have been dealt with by the ordinary orthops?dic methods 
of treatment not one has terminated fatally. 

Unless in the near future those surgeons who advocate the 
chisel and saw method of curing club-foot can publish a much 
more satiKfactoi^' aeries of operationa than those qnoted above, 

' At a meeting of the Clinical Society, reporter] in Ihe Britiak 
Medieiil Journa!, December 2i, 1881. 
' Xuiicrf, December 34, 1S81. 
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thp author, for his part, fails to see that the operation in the 
case of children is in any way justifiable. 

In Mr. Davey's cases the majority of the subjects were 
under sixteen years of age ; one child was only sixteen months 
old. It is within the daily experience of every practitioner of 
orthoptedie surgery tliat in treating such young children, whose 
muBcles and ligaments are in a growing and ductile condition, 
-success in restoring the deformed feet to theii' normal shape is 
most certain and safe without osteotomy. 

It lias, however, been urged by those who are in favour of 
surmounting difficulties by cutting the Gordiiui knot, that this 
does not obtain in older people. To this, however, it must be 
replied that talipes in all its forms has been perfectly cured by 
the patient and judicious use of welt-devised orthopojdic appa- 
mtus, combined with the division of those tendons and &9cice 
which require it, in a large number of adults of various ages. 

Tenotomy. — Tliis operation, upon which the modem treat- 
ment of club-foot is based, ia a highly importimt method, but 
yet one which must not be employed indiBcriminately, and tf'f 
mirgeon shovi'I never per/orm it iiiikas holh he riiid his imtient 
lire jirejKireii to thoroftgklj/ canv/ onf thp. afler-trentnietit. 

Experience alone can guide us in decich'ng whether tenotomy 
ia or is not necessary in cases tlmt are not very wevere ; but it 
may he laid down as a rule tbat rigidity of the affected muscles 
is a surer indication foi' tenotomy than deformity. 

In some Rises, for instance, a foot, when handled, can be 
to :i considerable extent forccl towards a normal position, 
whereas in other cases, where perhaps the deformity is less, 
veiy little alteration of the position can be effected by manipu- 
lation. Tenotomy is more called for in the latter cases tlian in 
the former. 

Tin Manner of Per/orTiiing Tenotomi/. 

It is usually most convenient to divide all teudons and 
Giscite from helow towards the akin, but if the surgeon prefer 
to do so he may insert the knife between the tendon and the 
skin, and cut iowaids. 
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The uBuft] form of knife used is that depicted i 
The exact aliape nud dimensions which are most desirable 
iire matters of opinion, but the blade should not he less than an 
inch in length and J^th of an inch in width. 



The patient being placed in a convenient position, lying 

upon a table, the leg not to be operated upon ia to li6 fles»l 

. upon the thigh and held out of the way by an assistant. The 

J leg is to be managed by .vnotber assistant. The latter 

be foot with one hand and the leg with the other, and 

s the t«ndon while the surgeon divides it. 

knife should be inserted in tenotomy for club-foot 

a. whichever side of the tendon is most convenient to the 

eiator, except in the case of the tihlnlis posticus, when it 

L'mtut be passed between the tendon and the bone. 

The knife should lie introihiced flatly, beneath, and as close 
to the tendon as possible, and then its cutting edge tnmed to 
the tendon and worked towai-da the surface. 

The assistant who holds the foot tightens the tendon 
L firmly during the operation, and carefully relaxes his foi'ce as 
the tendon is nearly cnt thi-ough, and this cai-efulnees is tlio 
more necessaiy as tendons differ very much in their relative 
tonghness. A very tough tendon i-equires the knife to be used 
with a gi'eat deal of foi'ce, and if the assistant should allow the 
tendon to give way too suddenly the tenotome would be veiy 
likely to cut through the akin. 

The tendon having been divided, the knife ia withdrawn, 
slight pi-esfiure in the course of the wound with the finger fol- 
lowing its exit. A pad of lint ia jdaced over the pimcture and 
fixed with plaster, and the whole leg is covered with a roller 
bandage. The foot ia then bjin^laged to a splint, either in the 
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deformed or in a slightly less deformed position than it presented 
before the operation. 

The most useful kind of splint is that made of thin sheet 
iron or tin, which can be bent to the requii-ed angle. The 
splint should be covered and padded, and is not to be placed 
over the wound. 

The foot should remain untouched for four, five, or six 
days, during which time the patient must keep the limb in a 
raised position and is to avoid all use or disturbance of the parts. 
Extension may then be commenced, and the foot gradually 
brought to its natural position. 

In spastic cases the normal position may be reached in two 
or three weeks, but in paralytic cases in not less than six or 
eight weeks. 

When there is much ligamentous rigidity, as in severe 
cases of congenital varus, a difficulty or impossibility is found 
in obtaining the required length before complete reunion has 
taken place, and re-division of the tendon sometimes becomes 
necessary. 

Accidents that may Happen in the Performance oj Tenotomy* 

1. Penetration of the skin covering the tendon, making an 
open wound. 

Treatment. — The wound is to be immediately closed and the 
foot bandaged to a splint as if the accident had not happened, 
and if no symptoms occur to call for examination the parts should 
be left untouched for seven or eight days, when the wound will 
probably be found to have healed by first intention. 

2. Inflammation of the sheath of the tendon has been 
recorded, but will not happen if the knife be clean. 

3. Wound of the posterior tibial artery or internal plantar 
artery. 

Treatment, — Compress and bandage kept up for about two 
weeks. 

4. False aneurism. 

Treatment, — Carefully applied pressure, or, that faihng, 
cutting down upon and tying the artery. 
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Imperfect union aj^er leiiolomy may occur from — 

1, Conatitutioiial wenknusR. 

2, Bad aftei'-treatment. 

n. Too rapid stretching.' 

h. The sti'Btchiug being left to nature. 

3, Local depression of vital powera from cold in paiiilytic 

Heimion of Divided Tem/ons. — Hunter, Mayo, Von 
Ammon, Gnei-in, Pirogoff, Koemer, Paget, Adiims, Brodliurst, 
Savory, Billroth, and many other surgeons ha,Te experimented 
by performing tenotomy upon various animals. 

The results of the post-moi-tem examinations of these 
animals prove — That the spate between the ends of the divided 
tendon soon becomes filled up by plastic matter and serum ; 
that the exudation anil the cellular tissue around the ends of 
the divided tendon quickly grow lich in blood vessels, and that the 
inflammatoiy new formation surrounds and unites the ends of 
tendon, just as callus surrounds and unites the ends of a 
fractured bone ; that this provisional union soon becomes firm, 
being changed into connective tissue; that the neoplastic tisane 
which has been developing in the stumps of the t«ndon com- 
bines with the intermediate substiince, and this substance 
contracts gi'atlually and strongly, assuming at last exactly the 
character of tendon; that this is the natural proceFs under 
favourable circumstances, but injudicioiis interference with the 
parts, injuries, and extravasation of blood may modify the 
progress of reparation. 

It is during the fii'st stages ol 
elongation of the imitiog medium 

Mechanical IWntment nffer 
employed for extending the i 
foot in its normal position will be described in 
dlSerent forms of talipes, 

' This accident has occiu'red to the tendo Achillis as a result of 
immediate and full extension after tenotemy and the appliuatiouinthat 
position of a plaster of Paris batirlt^e. Talipes ealcancua resulted. 



f the above process only that 
can be effected. 

Opei'atiiM. — The apparatus 
' tendon and maintaining the 
3aling with the 
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■1. To Uestore tlie Fnnctimw oft/te Liwh. 
The loss of function may be the oonseqaeaoe of — 

1. Prolonged inaction. 

2. Pai-alysis, 

In tho first class of oases the muKulea lasually soon regain 
normal power when hiwught into proper action, but casea have 
been recoi'ded in which the mnsclea, hnving undergone fatty 
degeneration, were not able to thoroughly regain their power. 

The relief of contrnrted niusclea by tenotomy acts veiy 
favoui-ably upon the nutiition of the affected parts, but friction 
with stimulating linimentB, oi' alternate hot and cold water 
bathing, will hasten the restoration of the parts to a healthy 
condition. 

2. Tlie Treatment of Parulijaed Mutoles. — During the ejdat^ 
ence of actime disense of the nerve centres the case belongs more 
to the phyEQcian than the surgeon, so that one of the mofit 
important jioints for enquiry is with regard to possible sources 
of nerve affection. 

Tlie reader is referred to the i-emarks already made upon 
thia subject, p. 17 et aeg. 

Active disease having ceased, both genei-al and loea! treat- 
ment may be adopted. 

1. Geitiernl Treatment: — Tliismust depend ujwn the condition 
of the patient, and must be conducted upon general principles. 

2. Local Treatment.— ^he warmth of the parts must be 
maintained by woollen stockingo or other means. 

Active and passive movements, shampooing and friction witli 
stimubiting liniments, and hot-water bathing, tlie stimulation 
being employed in the course of the nerve trunks supplying 
the limb. 

Electricity has received a great deal of attention, perhaps 
more than its due, during the last few years. Its mejits and 
demerits will not be discussed here, but it may be observed 
that its value has doubtless been ovemited, imd it 
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that the couti-actile power of muscular fibi-es may, in some 
■caBCB, be injurecl by too mucb eleotiuc stiiaulation. 

If the paralysis baa been caused by injury, or bypresame 
upon the nerve centres or in the course of the nerve trimkij, 
the case muet be treated upon general siirgical principles. 

Treatment of Talipes equinus. 
The treatment depends upon the cause, and upon the condi- 
tion of the muscles. 

If the deformity be dne to jmrali/sis of the Jlexors, and the 
foot can be flexed by the hand of the surgeon, the paraJyeis 
should be treated upon tJie general pidnciples of treatment 
Abeady stated, and an apparatus to snppoi-t the foot in its 
natural position adapted. Such appjiratus serves the purpose 
of removing the deformity; it also prevents the extanaor 
mnsclea from contracting, which would otherwise happen in the 
K3ess of time, 

Fio. 26. 
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The apparatus consists of the following parts ; — a strong 
leather laced hoot; an upright iron bar attached to the sole 
and fastened by a strap below the knee, with a stop joint at the 
ankle to prevent extension; an ins-tep strap to retain the heel 
in its place ; and a T-shaped stiiip to retain the foot in place 
witli the iron upright. 
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If those muscles of the thigh which extend the leg be 
involved in the paralysis, the iron upright must be made long 
enough to reach and be attached to the thigh, a joint being 
provided opposite the knee, which is fixed for walking, but pos- 
sesses a slip joint which can be released for sitting. 

If there exists a laxity of the knee joint, so that free rotation 
takes place, the iron upright must be continued upwards to a 
pelvic belt, a joint being provided to allow of flexion and 
extension. 

If there is preternatural extension of the leg (fig. 28), 
a stop joint must be made at the knee, to intercept forward 
action. 

Treatment of these cases should not be delayed, as the 
deformity is sure to increase if left to itself. 

If the muscles of the calf have become conti^acted, the tendo 
Achillis must be divided as described below. 

Restoration of the foot to its proper position, and support as 

above described, is advantageous, as it 
Fig. 28. ^^ once facilitates locomotion, and it 

also gives the limb the best chance of 
recovery.^ Yet, however favourable 
the symptoms may appear to be, some 
amount of paralysis and deficient de- 
velopment nearly always remains. The 
muscles of the calf, however, usually 
increase in bulk after operation, and 
the growth of the whole leg is favoured 
After E. J. Chance.' by the tenotomy. Even if the de- 
formed foot is shorter than the sound 
one, it will be advisable to relieve the contracted muscle with- 
out delay, in order to avoid those structural changes in the joints 
which will otherwise continue to increase the lameness and the 
deformity. 

' It may be well to state that an instrument, properly used, cannot 
interfere with tha growth of a limb. 
2 Bodily DefomiitieSf op. cit. 
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If the case liiis been complicated by a wonnd or an abscess, 
bands of adhesions will perhaps exist, and will I'equire division. 

In epaatic cases of talipes equinus, i.e. in those dependent 
upon Hjtasmodic abnormal muscular contraction, unless the con- 
tKUition is recent, tenotomy should be performed, even in slight 
cuaes, as no treatment without this operation will prove pei-- 
manently beneticial. 

Operation. — Before operating the boot that will be necessary 
for the after treatment should be procured, so that it may be 
ready for use when required. 

If the plantar fascia is contracted it shotdd be divided befoi-e 
the tendo Achillia, because the taisal deformity can be more 
satisfactorily dealt with while the tendo Achillisremaina tense 
than it can be when both operations are performed at the same 

The tense tendo Achillis fiica the poaterioi' portion of the 
arch of the foot, so that resistance ia afforded for stretching out 
the fascia. 

Division of Plantar Fnsda.—The: assistant stretehes the 
fascia by steadying the heel with one hand and extending the 
iinterior portion of the foot with the othei'. The surgeon passes 
the knife beneath the contracted band of faat'ia from the inner 
side and cute towaiils the surface. Tlie aft«r ti-eatment diffei's 
from that employed in tenotomy in that extension should be 
commenced at once, tind the foot tibould be bound to a flat 
splint applied to the sole of the foot. 

Division of the Teiulo Achillis}- — The patient having been 
placed in the piiane position, with his feet projecting beyond the 
edge of the table, an assistant should stretch the tendon by 
endeavouring to flex the foot. 

The tenotome is then to be introduced with ita flat surface 
pat-allel to the tendon from half an inch to an inch above the 
OS calcis. Either side of the tendon may be chosen for the 
introduction of the knife. 

' Sometimes the abductor poUicia or the slioit Scxor of the toes 
requires diviaion also. 
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Tlie contraction of the toes, which generally nccompanioB 
this form of club-foot to a greater or less extent, usually suc- 
cumhs to diviaiou of the tendo Achillis, If the toes remain in 
malposition, straps applied to individual toes for a. time usunlly 
suffice to cure theiii. It is very rare that division of the tendons 
of the toes becomes necess;iry. 

The treatment immediately iifter opeiation has been de- 
Boribed above. After the foot has remained quiescent for five, 
six, or seven days extension is to he commenced 

Apparatus. — The same apparatus descnhed on p 58 for 
paralysis of the flexors, having, however, a laeb joint instead 
of a stop joint at the nnklp, i: 




inn of Scaqia's Shot 
(After Adulni.) 

Scarpa'^ shoe imd various modifications of it are employed 
by some surgeons, hut the lioot desciibed above is equally useful 
for the majority of cases, and uLuch less elaborate, less expen- 
sive, and less likely to get out of order. This instrument should 
be worn at night us well as dut'lug the day. The more severe 
and complicated raises may retjuire other apparatus. 

Mr. Adams ha.s introduced a modification of Scaipa's shoe, 
uliieh has a joint op[ioBite the ti-ansvei-sc tarsal joint of the foot 
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to bring force to bear iipon contraction of the plantar arc)i, 
na he conaiders that this pai't of the foot ia generally involved. 

Mr. Adams's modification (fig. 30) differs from Tamplin's 
(lig. 29) in that the circular ankle-strap 1/ is dispensed with 
as useless ; b, the heel plate, ia much diminitihed in size, to 
avoid pressure in lateral movement ; e, the heel strap, has its 
power greatly increased by passing dh-ectly backwards through 
an apertui-e'in the heel plate and sole, instead of transversely 
ftci-OBS the front of the large heel plate, as in fig. 20. The 
apertui-e is also useful to enable us to ascertain whether the 
lieel is in its plare. fi, a sti'aight bar, is substituted for a 
upring; it acts as well and is less in the way. The side bar It 
!B nsed when there exists any inclination of the foot to tnrn 
iaward. 

Mr. Fisher has added to this apparatus by having a screw 
adapted to produce elongation or shortening of this anterior 
portion of the sole plate. 

The time taken in restoring the foot to its natural foiui must 
depend upon the repai'ative process and the divided tendons. 
This may vary fiom fourteen days to six or more weeks. In 
some cases the development of firm tendon is so rjipid that it 
even becomes necessary to divide the tendon a second time. 

The shape of the boot is gradually altei'ed by the cog-wheel 
joint at the ankle to the necessary angle. 

OccasionaUy, after the foot has been reheved from the chief 
part of its defoi-mity by di\-iaion of the tendo Acliillis, it is 
found tiiat the tendons of the ^flexor loiiijua poUictJi and the 
txletisor propriiia poUicis, one or both, are tense. 

Tliis tension may Bueuumb to stretching, but tenotomy is 



After treatment has been can-ied on fora time there may he a 
disposition towai-ds talipes valgus. This may depend npon long- 
retained position, or upon paralysis of the ii6('«/ts rtHfiwts, or upon 
contraction of the perunei. Careful adaptation of the shoe, and 
perhaps pasMive exei-cises, generally suffice to overcome this 
complication, but it may become necessary to divide the perouei. 
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The boot should be worn for a long time after tlie foot is 
restored to ite proper position ; and, as atrengtli and nornuil 
function of the parts is gi-adually regained, the rack joint may 
be changed to a stop joint, and eventually to a free joint, tho 
caae being dealt with according to its progress, and tliis progress 
difiers in rapidity or slowness in every case. 

Prnynosin. — In jmredijtic eases the deformity can be relieved, 
but the restoration of muscular power is uncertain. After 
infantile pai-alysis there ia generally a tendency to recovery, and 
removal of the deformity by tenotomy favoui* this tendency. 

In sptiatic coses, should the deformity have existed for many 
years, the anterior muscles of the 1^ will have partially lost 
their tonicity and power of action in consequence of their long- 
continued extension and inaction. But tliis deficiency is usually 
soon remedied by use, shampooing, and frictions with stimulating 
liniments, except in those unconimou eases in which some degene- 
ration of muscular fibre has taken place, a condition which 
cannot be determined before the operation. The operation, 
iiowever, cannot lessen the muscular power, but, upon the con- 
tmry, afibrd.s it the best chance of recoveiy. 

Treatment of Hquino-vniiui. 

Fii'st the varus should be treated, and subsequently the 
equinus. The vaius may often be remedied without tenotomy, 
but the equinus requires division of the teudo Achillis. If 
the ca.se is very severe, it may be necessary to divide the treat- 
ment into three stages. 

Staife 1. Division of the tendons of the tibiales muscles, and 
perhaps the anterior part of the internal lateral ligament 
(Adams), and bandaging the foot to a sti'aight outside splint. 

Sliiye 2, Division of the plantar fascia and subsequent 
mechanical exten-sion of the deep plantar ligaments. This second 
stage ia the most tedious one and requires great care. 

SiiKje 3. Division of the tendo Achillis and the necesaary 
after treatment, as ah'eady de.scribed. 

The modification of Scarjja's shoe as uaeil by Mr. Adams, or 
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i, may be employed for the 



the boot iilready described for » 
mechanical iiftev treatment. 

Trciitment vj' Tidipcs v 
The objects to he iiccomplislied nre, fiistly, to r 
inyei-aion of the foot and change the eise into one of talipes 
eqiiiniiB ; and, secondly, to remoTe the talipes equinus. 

Congenital Talipea varus. 

As idready Bteted in the general i-emarks npon ti-eatment, 
the first part may often be accomplished by assiduous bandaginff 
to a splint, without tenotomy. But the treatment of the second 
part neiti'Iy always rerjuires an operation. 

A padded metal splint, as shown in the figiu«, is applied to 
the leg and foot, and bent slightly away fiwrn the direction of 
the deformity ; and the foot and leg are then bandaged so 
that the position is slightly rectified. 




After a few days the splint ia to be removed, altered in 
shape, made xtraightei-, and reapplied as in fig. 32. 

This process ia repeated again und again nntil the foot is 
brought into & straight position with the leg, as in fig. 33, 

It must be kept in this position until all apparent tendency 
to inversion is ovei'come. When this stage is reached, the con- 
traction of the heel upwards, if such exists, must be dealt with. 
For this pui-pose, if the contraction is Blight, the metal splint oi' 
].)r. Little's tin vai'ua splint may bo employed, which can K' 
altered in shape its the case progi'esses. 
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"Whatever kind of splint is used it should be padded, attached 
to the ankle with strapping, handnged to the foot, and adjusted 
and readjusted every few daya as the ease progresses. 

Subsequently, the boot describeJ and figured on p, 59 is to 
be worn, but with a cogwheel joint to move in the direction of 
flexion and extension. Eventually the joint may be altered to 
one with a back stop only. The T strap ia to be placed upon 
the outer side of the foot. 

When the deformity will not succiimh to bandaging and 
splints, tenotomy must be performed. 

Aye tit which Tenotomy ahovM he performed. — It is the rule 




with the majority of orthopiedic surgeons to commenee treat- I 
ment as airly iiw pi-acticable, even to perfonu tenotomy when 
the child is but a few weeks old, and Dr. Little records a case 
of operation upon a child twenty-four hours ofter birth, of 
which piTxseeding he states his approval. 

Tliis practice is supported upon the foUovring principles 

1. That the longer the parts i-emain deformed the i 
difficult and tedious becomefi the treitment. 

2. That it is ilesinible to operate before the period of3 
teething, so that inteiTuption fiwin the various effects of thia'l 
process miiy be avoided. 

3. That delay retanls the ultimate development of thctl 
muscles of the leg. 

Mr. Chance, liowevcr, holds diffei-ent views upon 
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Biibject, and liia very larije experience giveti great weight to his 
opinion. He ■will not perform tenotomy until tlie time arrives 
when the ohilil is beginning to try to walk. His reaaons for 
waiting are as follows : — 

That delay does not retard the process of cure nor make it 
the 1(KS effectual. 

That if the cliild be operated on while vei'y young, much 
expense is incurred by the necessity of frequently procuring 
new mecbanicpl appai-atns to accord with the inpid growth of 
the child's feet. 
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Opehatioks. 
The instnictions ab-eady given for operating (see p. .'34) may 
.pplied, with certain modifications, to tliis variety of talipes. 
The jwst stage consists in division of the tendons of the 
;Ks anticus, tibialis posticus, and sometimes of the extensor 

The second stage, if necessary, commencing about three or 
four weeks after the first, consists in division of the planter 
fascia. 

T/ie third stage, after another period of three or four weeks 
in diUiben, and of eight or tan weeks in adults, consists in 
division of the temlo Achillis. 

The object of dividing the operations into these stages is for 
the puipose of retaining the ankle joint in a sufficiently fixoil 
position for extension to be bixinght to bear upon the divided 
structm-es. 

T/ie Tendun of the Tibialis AiUlctta is to be ilivided over the 
ankle joint at the point where it can be felt most p:'ominent. 
This tendon will be fonnd rather nearer to the intei-nal mal- 
leolus thnn in a normal foot. 

TAe Tendon of the Tibialis Posticus.— "She -proyimitj at this 
tendon \o the posterior tibia! artery nece'ssitatea great caution 
in dividing it. 

Dr. Little's plan, inti'oduced in 184:2, is as follows : — 



Py niakujg the t 



idoE 



! it may usually be felt just 
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nl)Ove the iutenml mfilleoliis. But in fat children there maybe 
u difficulty in feeling the tendon, in which oise a point should 
be selected ' exactli/ m'idiray belmeen the anterior ami potterior 
liorders of the leg ' on its inner aspect, and three- quarters of an 
incli above the lower extremity of the internal malleolus. 

The knife is to be passed downwards close to the bone for 
half an inch or more in a fat child. The saphena vein and 
nerve are to be avoided anteiiorly, and the posterior tibial 
ai-tfiy and nerve ai'e to be avoided posteriorly and deeply.' 

In this operation the first objeci is to open the sheath of the 
tendon, after which the knife is to be withdrawn, and a blunt- 
jminted tenotome introduced until it is felt to be moi* or less 
fixed between the bone and the tendon. 



Bliint-pDiated Tenotonie. 
The flat side of t)ie cutting-knife having been introduced 
parallel with the bone, the edge should now be turned 
towards the tendon, and while the assistant turns the foot 
outwards, so as to make the tendon tense, the surgeon de- 
presses the handle of the knife slightly, and the tendon is 
readily divided. The same cut nsually divides the Jtexor 
loTUjug digitot-um ; but if this hitter muscle La very tense it will 
require a somewhat deeper cut, a^ its tendon is placed more 
posteriorly, muscle fibres being in conjunction with the tibial 



I 

ed I 



' Syme advocated the division of this tendon 'a little below and 
anterior to the tip of the intemAl malleolus,' but the point of attach- 
ment of the tendon to the scaphoid being in contact with the iotemnl 
malleolus, as Mr. Adams and others have shown, the operation cannot 
be pcrfonned in tbc position recommended, at least not in cases trkich 
tav it0cieatlg neeere to require tenotomy, Syiae divided the tendon 
after drawing it forwards by placing the foot in a more natural posL- 

L be satisfactorily carried ( 
without tenotomj. 




I be re 
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The s\ii'geou may feel the vibration of the tendon giving 
■way before the knife, but the a^ifitiintj wlio usually feela a 
sudden relapse in the ten.'%enesa of the etrucLui'es, ia better able 
to determine that the tendon or tendons have been divided. 

Some surgeons now discard the blunt-pointed knife, punc- 
tnring the sheath and dividing the tendons with the same 
wharp-pointed tenotome, but the practice is not So safe as the 
one described above, for the aiiery might be pricked or 
divided.' 

Mechanical Treatment after Operatiov. 

Tlie apparatus has to oppose ; firstly, the iuveraon of the 
foot; secondly, the contraction of the aixih of the foot (when it 
exists); and thirdly, the contraction which raises the heel. 

The first stage of treatment may in infants and young chil- 
dren be pursued as follows: — Themusclea having 
been divided, and the foot bandaged to a splint 
for several days, as described at p, 54, an out- 
side straight splint reaching above the knee 
and below the foot is to be applied with a 
roller band^e trora. above downwards, the 
foot boing drawn towards the lower end of the 

Gently and gradually, and day by day, must , 
foot be drawn outwai'da until it is in a 

jgjit line with the leg. Tlie splint should 
ived and reapplied every second or third 
(lay. This part of the treatment will take from two to three 
weeks. 

T!ie trfiitment after division of plantar fnscia is desoiibeil 
lit p. 61. 

After the tendo AekiUia is divideil the treatment might be 
canied out in the same manner us described under talipes 
tquinus, but we still have to deal with the tendency to inver- 

nateiid of two Bepamte knivea, if 
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sion as well as with extension, and a great variety of mechanical 
instruments have been devised to fulfil these combined objects. 
The chief dijficulty is to avoid the production of sores from 
continuous pressure upon any one part of the foot in these 
cases. Mr. Adams uses a shoe which he considers a modifica- 
tion of the old Scarpa's shoe. It consists of — 

1. A metal trough for the thigh, to steady the apparatus (a) 

(fig. 37). 

2. Another trough for the leg (b). 

3. A sole plate (c) moving by a cog-wheel joint in the 
direction of flexion and extension. 

4. A strap to pass over the ankle joint. 

5. A strap to pass over the instep. 

6. Another strap to pass over the toes. 



Fig. 37. 



Fig. 38. 
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Mr. Adams's Infnntile Varus Splint. 

a. Thigh trough, b. Leg trough, c. Sole plate moving in the 
direction of flexion and extension from e to c (fig. 87) by a 
cog-wheel d, placed behind the heel. 

Fig. 38 shows the splint in position, the foot having been 
brought to a right angle with the leg by the use of the cog- 
wheel d. 

The outer side of the leg trough is flat and acts like an out- 
side splint. The toe strap of webbing acts from a rectangular 
steel bar set off from the outer side of the sole plate, and 
thus is enabled to counteract any tendency to relapse of the 
inversion during the treatment of the talipes equinus that 
remains. Tamplin's splint does not possess a thigh piece, and 
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ill place of the fixed rectangHlar steel attached to the outside it 
|>0gses8eB a spring. 

In from two to three weeks the foot can be worked up to 
ita natural position hy action of the cog-wheel joint, and then 
j)assi¥e motion can be commenced, and the varus splint used 
simply aa a retentive apparatus. At the end of the fourth or 
fifth week, if the tendo Achilhs feels strong, the varua apliiit 
may be substituted during the day by a leather bo()t with n 
light straight bar attached to the inner side, provided with a 
stop joint to limit extension, i\n outside T strap, and an inate]> 
strap — the same kind of boot that is used for paralytic equinus 
and represented in figs. 2S and 27 — or this boot may be used 
with cog-wheel joint or joints. 

Mr. Henry Baker has invented an improved form of Tam- 
plin's varus splint for difficult cases in children above the age 
of infiincy, diffeiing fi'om Tamplin'a iu several important points, 
but especially in that the part of the instrument which presseB 
upon the outer part of the foot is formed of a movable pad, so 
tliat injury from too much continual pressure at one part is 
avoided. 

Mr. Baker's apparatus is very useful in some cases. The 
modified Scarpa's shoe commonly used (Tamplin's), and also 
Mr. Adams's modification, have already been figured at p. 63. 

For adult cages, in which walking has always much in- 
creased the deformity, Dr. Little invented a modification of 
Scaipa's shoe, which allowed the joint at theankJe to be set free 
in order to employ passive motion. 

Mi-. Aveling, of Sheffield, invented a very ingenious joint 
which allowed a foot piece to move in any direction, and ball- 
and-socket joints have also been employed. Other smgeons and 
mechanicians, especially in Amei-ica, have inventetl various 
forma of apparatus for this deformity. 

Mr. Adams's apparatus acts man- directly upon the anterior 
part of the foot without prea.'iing upon the aide. It possesses 
three cog-wheel joints, one corresponding to the ankle joint, 
one to the traiisvcTse tarsal joint, and one to the joint between 
the tarsal and metatarsal bones. It has a thigh ti-ough and ;i 
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free joint at thb knee. Its conatmction is shown in figs. 39 
and 40. 

Mr. Brodhurst adapted Langaard's modification of Scarpa's 
shoe for the following purposes : — 

1. To rotate the scaphoid and anterior part of the foot 
inwards and downwards. 

2. To extend and abduct the foot. 

3. To flex the foot. 

4. To act upon the entire foot. 




Diagram lllustritiog the Construction of Mr. Aduraa's Apparntua for 
Adult Tarua. 
b'. Tmnaverse tarsal Joint, a. Joint corresponding to ankle joint. 
B. Joint correnpoadinK to traoBverse tarsal join), beinic a double 
joint, one for inveraion anil evenion, and the other for Sexion and 
eJttensioD. c. Joint corresponding to tarso-metatarsal joints, 
allowing for inversion and eversion, to ssaiM the joint B. 6. The 
f resistance to the inverting force employed against the 
in the cog-wheels d and c. 
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Langaard's instrumeut consists of a laeed boot with an out- 
aide lateral stem, a cog-wlieel joint just below the extemul 
malleolus, &c., and two binges above it. The stem by the side 
of the calf is fitted with a perpendicular screw, and the appa- 
ratus is laced to the leg and the thigh. The leverage is some- 
what at a disadvantage with this apparatus. 

If all deformity and ligamentous resistance be overcome in 
1^ inf'Uit or child, this treatment, Mr. Adams states, may only 
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aiy fiom six montLs to twelve months, the nppaiutiis 
being worn daring the iJay only. 

If tliei-e is any ajmptoui of relapse the shoe slioulJ be worn 
at night, 




, nnd thigh. L. ,. . . 

nected to 0. i^og.vpheal for aokle joint. 4. Oblique 9ole p!ile. 
h. Joint acting at right *ng]es to a, c. Joint actioR in the same 
plnne aa u, for uplifting the outer siile of the fitot. d. Juint acting 
in the Mine plane as j, used to increase the adaptation of the in- 
itrumetit In the cnrvorl form of tha foot, anil to asslat the jiiint b 
\d everting: the anterior part of the foot. All those joints uie cog- 



Rubbing, nhampooing, &c., passive exei-cises, and working 
the foot by flexion anJ extension, gi'catlj asaist in the cure. 
When a tendency to inversion of the foot occurs in consequence 
-of weakness of the knee joint, a. steel suppoii must be extended 
iip to the waiat and attached to a pelvic belt; a free joint being 
iilaced at the knee. 
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Relajyse. — Relapse has been attributed to a variety of causes, 
such as defects in the operative treatment (a partial division of 
tendons, for instance). But probably it is usually the result 
of relinquishing mechanical supports too early, under the mis- 
taken idea that exercise, rubbing, sea bathing, &c., can do all 
that is necessary to complete the cure after operation. 

Relapse is likely to take plr.ce if the case is abandoned before 
proper shape and normal range of action of the ankle joint is 
secured, or before the muscles have become normally strong, i.e. 
before equal power in opposing muscles has been attained. 

Treatment of Acquired Talipes varus. 
Cases of acquired talipes varus are to be treated upon the 
same general principles as the congenital ; and they can usually 
be cured much more readily — that is, of course, if they do not 
depend upon permanent paralysis. If the extensors of the leg 
are paralysed, the support must be carried up to a pelvic belt, 
and constructed so that the knee joint may be fixed during 
progression, and be released for flexion when the patient sits 
down. When the paralysis only affects the muscles of the 
anterior part of the leg, the support may terminate in a strap 
below the knee. If necessary, an apparatus, with a cog-wheel 
joint at the ankle, must be worn at night, to pi-event a return 
of the- inversion. 

Treatment of Congenital Talipes valgus. 
Very slight cases, if treated directly after birth, may be 
cured by manipulations alone ; if rather more severe, by ban- 
daging to a splint or a valgus shoe. If severe, tendons may 
have to be divided. If the tendo Achillis is contracted, there 
should be two operations : the first to bring the foot into a 
straight line with the leg by division of the peronei, and per- 
haps the extensor longus digitorum ; and the second to relieve 
the equiniis which remains, by division of the tendo Achillis. 

In dividing the extensor longus and peroneus tertivs the 
puncture should be made in front of the ankle joint, where the 
tendons are usually prominent, and close to the inner border of 
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the extensor longus tendon. When all the anterior tenitons 
i-eqnii'e division, this one puncture will suffice, an the knife can 
be made to divide the extensor poUicia and anterior tibial 
tendons from the same point, 

Fcr (liviilini/ the peroneug longus and hrevis the knife is to 
1ie inserted between the edge of the fibula and the tendons, about 
half an inch above the estemal malleolus. 
Fin, 41. 





Inner Side-riew of VulgUJS Boot. 

T/ie tmatment after operaltMi is to be conducted upon the 
principles already Btate*l, and subsequently the boot now to Ix) 
described should be worn. 

Mechanieal TretUmeiit. — In slight 
cases, orafter operation, a boot (figs. 41 and 
42) should be used with an iron upright 
upon the outer side of tlie foot, the inner side 
being raised by a leather T strap attached 
to the sole of the boot, which buckles over 
the iron stem, upon the same principle as 
above described. If thei'e is any contrac- 
tion of the tendo Achillia, an instep strap 
should Ije added. JMany other and more 
complicated apparatus are used. One con- 
sists of a well-jjaddeil leg-piece a, a side 
spring B, a movaljle pad c to support 
tte ai'ch of the foot below the scaphoid, ° 

ji strap D to draw the anterior part of the foot tnwai-ds the 




upving; or, if there is also alight contraction of the tomlo 
Acliillis, or if that temlon has been opemted iipoo, a moJification 
of II Scarpa's shop may be useil, having the movable sole pad an 
just described, and :m instep sti'ap and ratchet joint opposite 
tlie ankle. By this boot the arch of the foot can Ik raised, and 
the whole foot can be Hexed in opposition to the teudo Achillia. 
In Langmird's shoe the movement of deprewion of the outer 
side of the foot is elTeot&l by a jnint at the Imck of the heel. 




Fid. 16. 
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In this form of talipes, as in otbefs, it may be necessary tu 
iKintinue the apparatus to the thigh or pelvis. (See fig. 44.) 

As described in reference to the other varieties of talipes, 
1 he foot is to be gradually brought into ]>oaition by means of the 
cog-wheel joint, and subsequently a free joint is to be allowed 
at the ankle. 

Passive exercise, 4c., sIioul<l be nsed, as in other cases of 
talipes. 

In the subsequent treatment the heel of the lioot may be 
carried obliquely forwiu'd on the inner side to support the arch 
(fig. 45), or a sole plate can be worn in theoi-dinaiy boot either 
for a long time or permanently. 
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Trealmmtt of Acquired Talipes valgus. 

The treatment must depend upon the origin of tlie deformity 
(see p. 46). 

When there is muscular contraction, either from Kpasm or 
as a reaolt of pai-alysia, the case must be treated upon the 
priuciplea already laid down. 

When the case is one of simple flat-foot, some support must 
be afforded the arch, and means adopted to strengthen the pai-ta 
by cold-water bathing and stimulating linimeuta. 

To support Ota aroli of the fool one or other of the following 
plans may be employed : — 

1. A steel arch fitted into the sole of the boot. 

2. A removable sole plate. 

3. Pads of guttapercha, Ac. 

4. The heel of the boot carried forwni'da on the inner side 
(see fig. 45). 

5. A boot fitted with a light form of outaide iron upi-jght 
with a leather T sti-ap, bearing from the inner aide, as described 
at p. 74. 

Horse exercise is better than walking, and a rocking-hoi-se 
or propelling horse may he recommended for children. 

If the debility has existed for long, the peronei and extenaor 
longus digitorum may become conti-acted, and necessitate teno- 
tomy and the subsequent treatment as ali-eady described imder 
Congenital Talipes valgus. 

In rachitic talipes valgus it is seldom necessaiy to divide 
tendons. 

In paralytic talipes valgus the tendo Achillia often reiiuirea 
division, the peronei seldom. 

Tredliueiil (f Talipes ciilcaneua. 

Spastic Cases. — Very slight congenital cases may be cured 
by manipulation or bantUiging to a splint. 

If tenotomy is necessary, the lenJoiis i-equiriiig division may 
be those of the following muaclas : 
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Tibialis anticus. 

Extensor proprius poUicis. 

Extensor longus digitorum. 

Peroneus tertius. 

The place of puncture for operation is in front of the ankle 
joint, close to the inner border of the tendon of the extensor 
longus digitorUm. From this one puncture the knife can reach 
the tendons upon each side (as already remarked). 

The anterior tibial artery is to be avoided. 

The after treatment is to be conducted upon the principles 
already described. Mechanical support is not generally required 
for long after the operation. There is no tendency to relapse. 

If the deformity arises from excessive length of the tendo 
Achillis, the invades of the calf remainitig healthy^ the only 
means of radical cure is to remove a piece of the tendon and 
bring the ends into apposition for the purpose of their uniting 
and forming a shorter tendon. Several successful cases are 
recorded, but it cannot be considered a well-established operation, 
jind the boot advised for paralytic cases usually answers all the 
required purposes. 

Paralytic Cases, 

If the deformity has existed for long the plantar fascia may 
require division, but it is very seldom that tenotomy is necessary. 

Mechanical Apparatus, — A laced boot with a slight steel 
support upon one side, with a stop joint at the ankle to prevent 
flexion. Some retentive apparatus should be worn at night. 

With regard to operating upon the contracted arch of the 
foot in paralytic cases, the surgeon should well consider whether 
such operation is desirable, because in some few cases the patient 
may be better off with the contraction than he would be if it 
were removed. 

Talipes calcaiieo-varus aiul calcaneo-valgtcs. 

These varieties of club-foot do not require any special treat- 
ment differing from that of talipes calcaneus. 
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MUSCULAR C'ONTBACTlONa IS THE TH1GH9 AND ARMfi. 

In dub-foot we have seen the irsnlta of abnormal contrac- 
tions of the muscles of the leg, and we now proceed to discuss 
the subject of similar contractions as they affect the thighs and 
arms. With regard to cnisen, the I'eader is refen'ed to the 
observations already made upon the origin of these con- 
tractions. 

The thighs are sometimes flexed lii-mly upon the trunk, or 
the adductor muscles are fixed, so that the knees cannot 1» 
separated, or the legs way be contracted across one another ; or, 
Again, the legs may be flexed upon the thighs. 

Such are the uauiil conditions when these deformities arise 
from spasmodic muscular contraction, but other positions may 
be assumed. 

Figs. 4fi and 47 are examples of congenital contraction. 

Fig. 4S is an example of contraction, the result of acute 
I'heumatism. 

Fig. 49 repi-esents a caae recorded by Dr. Little,' the 
result of extensive inflammatory destruction of tissue, 'involving 
nearly the whole of the aaciaim and nates and Literally exposing 
both ti-ochantei'K.' 

It is possible that tiiis «ise may have been the result of 
inflammation in or around the joints, in which case it would, 
of oourse, be an example of ankylosis. 

7Ve(t(w(eiii.— Cases of slight muscular contittction may l:e 
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Contntiiion of Leg and Arm Trom AcuM Bbeuiiinfism. 
{After E. J. Chunce.) 
' Orthaimdic Siiryrri/, by Bernard Urodliurst. Lond. 1876. 



ABNORMAL MUSCULAR CONTRACTIONS. 

treated by manipuktionB and exercisea. If adduction of the 
thigbs exist, the patient eLoulii practise walking with a board 
between the legs or thighs. 

A very simple foi'in of apparatus for separating the thiglis 
ia that recommended by Dr. Little ; it consista of a short rod, 
the ends of which are attached to the 
thighs by bracelets. The I'od can be ^"'' ^'^^^ 

lengthened by screw action. 

Mr. Bitjdliurst advocates diviaion 
of the contracted muscles when nerve 
irritation ' has entirely or in u great 
measure subsided,' 

In perfoiining tenotomy upon the 
adductor longiia, the tendon is divided 
at about an inch from the origin of 
the mtiscle, the kiiife being entered 
from the outer side of the muscle and 
passed well beneath it, ho that the di- 
rision may be complete. Exten.'uon 
shoold be commenced about the third day after operation. 

The adductor longus, the semimemhranosua, the semitendi- 
nosus, and the biceps, one or all, may also require division. 

The adductor longus can be divided at about one inch from 
its origin ; the semimembranosus and semitendinosu-s near their 
insertion, care being taken to avoid the important vessels and 
nerves in their vicinity. 

The biceps is divided as follows :^Tho patient should be 
placed in the prone position, and should endeavour to slightly 
bend the knee, which action will make the tendon tense. The 
tenotome is to be passed beneath the tendon from within out- 
wards, between the tendon and the peroneal nerve, an inch 
above the insertion of the tendon. After the tenotomy the 
peroneal nerve becomes prominent and feel'^ hke the tendon, 
and so much so that the surgeon might imagine that he had not 
completed his operation, 

Mr, Brodhurst'.-i advice is good when he says that ' the 
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knife should on no account be re-mtro(1uce<i ; ' for if care be 
taken in the operation, the tendon ■will 'certainly be divided' 
iifjon tbe fiiBt attempt. 

For fiirthei' infonnation upon the subject of treatment 
tlie general remarks upon club-foot. 

ConCriiclions of the Mtmdes of the Anns. 

!Ven(mej(/.^TLeae conti'acfciona may usually be Bucceasfully 
treated by mechanical meajis, but occasionally the tendon of 
iiiaertion of the biceps, or even of other muscles, may require 
ili vision. 

The after treatment should be carried out upon the same 
principles as after tenotomy for club-foot. 

Deformiiieg of Ihe Ilaridfrom Abnormal Mriscrilar CmUractiom 
of tf,e Armg. 

The hands may be deformed from contraction of their 
muscles in a manner analogous to the conditions met with in 
the various kinds of club-foot. 

The general description of the natm-e of abnormal muscular 
contraction will be found in Chaptei' I. 

In congenital cocm the flexors and pronators of the 
band are the muscles genei'ally involved, so that the fingers and 
thumb are flexed, their tips directed towards tlie ulnar side of 
the forearm. The appearance is peculiar and chai-acteriatic. 
This condition has been considered analogous to talipes varu-s, 
the flexors of the hand being considered to occupy the place of 
the extensors of the foot. 

Anatomically this view is probably correct ; itnd, as men- 
tioned by Dr. Little, the feet is well exemplified in the 
extremities of the quadrumana, 

Trenlmenl.—Ji these cases be treated early in life the 
deformity may be usually very considerably improved or com- 
pletely cured by bandaging the hand in a normal position to 
small metal splints in a similar manner to the process 
described for the treatment of club-foot in infants. In some 
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few cases, and more often in acquired duh-hand, tlie tendons 
may require divison, but this operation should be avoided if 
possible. 

The delicate and accurate movements of the hand and 
fingers require the moat perfect condition of the action of the 
muscles ; and although tenotomy is not necessmily followed by 
the loss of any degi'ee of this occuracy, yet such a result may 
ur ; and it will readily be miderstood that a slight impair- 
\ ment of function, which would not be noticed, or be of no 
I detriment in the muscles of the feet, would in the miisclea of 
the hitnd be a matter of considei-able importance. Therefore it 
is very , deeirable to avoid tenotomy in hand contractions, if 



The muscles that may I'equire division are 

The flexor cai'pi ulnaris, 

' Pronator radii teres,' and 

' Palmaria longus,' 
and occasionally 

The flexor longua polhcis and 

Flexor subliraia digitorum. 

Contractions have been met with in other musolea ; and the 
hand may be supinated or extended, or may occupy an inter- 
mediate position. 

When the hand is supinated, the deformity is considered to 
be analogous to talipes valgua. 

Manipulations,' frictions, exerrases, the use of various 
appamtuH for extension are valuable remedies in the majority 
of instftnces. All these casiss require great care and attention, 
the result of which is, however, usually satisfactory ; and, if a 
care cannot be made, considerable improvement may always be 



The reader is referred to the remarks upon the nature of 
abnormal muscular contractions for the pathologj of hand 
contraction, and to the article upon deformities of thri digits 
for further details regarding treatment. 
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CHAPTER lY. 

DEFORMITIES OF THE DIGITS (fINGERS AND TOES), 

Congenital, 

Hypertrophy. 

Deficiency. 

Supernumerary digits. 

Union of digits. 

Contractions. 
Acquired. 

Deformities from nerve lesions. 

Writer's cramp. 

Contractions. 

Deformities the result of badly shaped boots. 

Hammer toes. 

1. Congenital Hypertrophy, 

When this disease exists, the affected digit is larger than its 
fellows at birth in consequence of an increased development of 
all its normal tissues, or of fat alone. ^ One or more digits or 
joint ends may be affected, or the hypertrophy may extend to 
the hand or foot, or the whole limb may be involved. 

Treatment. — If the deformity occurs in the feet, and 
there is an increase in length, the sound limb must be raised 
by a thick sole to the level of the enlarged one. Well- 
regulated pressure has been successful in reducing the en- 
largement to a considerable extent. Amputation has been 
often performed for hypertrophy, and some writers recommend 
it as the only remedy. Mr. Holmes, however, advises a more 

* Curling, Med. Chir, Trans, vol. xxviii. 
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cunseiTiitivB treatment, and, as congenital tnmoiii's sometimes 
disappear s])ontaneouwly, he eupposea that hypertiuphied digits 
or limbs might do so as well, but each case must be dealt with 
iiccording to circumstances. It has heen suggested that the 
main ai-teiy of the limb should be tied, or liquiyr potassce given 
internally. 

2. Congenital Defieienoies. 

Tliere may be deficiency in number or of bulk. 

Treatment. — Usually no ti-eatment is applicable, but occa- 
tiionally adhesions between the remaining or dindnntive digits 
may exist, in which case some relief may be given ; or contraoted 
fascise may require division ; or when a minute digit is useless, 
and an obstruction to the movement of the otiiers, it may be 
Amputated. 

3. Sti-pernwmerary Fingers niid Toes {Poly dad ylisin) 
1 Jtfay occur aa— 

a. A rudimentary digit altndied loosely and by a pedicle 
\ to any part of the hand, foot, or other digits. 

h. A fully formed digit artiaulatitu) with an articular 
extremity, or with the surface of one of the other digits, or 
|HiiiE of the foot or hand. 

c, A digit intimately united to the whole length of 
another digit, having eithera separate metacarpal or metatarsal 
bone, or articulating in conjunction witb its neighbour. 

If a supemiimerary digit articidates in conjunction with its 
neighbour upon one metataraal bone, there iisually exists but 
one capsular ligament, and the cavity of the joint is common 
to both digits. 

Treatment. — The only remedy Is amputation, but this should 
not be performed until it is determined that such a course is the 
liest for the patient. A supernumerary digit mny happen to be 
a very useful member. If the extia digit joins the hand or 
foot in conjunction with one of the other digits, then' aiticiila- 
tions will, as just stated, probably commimicate, in which case 
it has generally been i-ecommcnded tliat amputation .should not 
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be performed at the joint, but at a short distance away, so as ti> 
leave tho joint intact. 

4. Comjemtal Union of Di;/itit. 
The junction may be by soft parts only, or by fusion of the 
bones, and in either case the union may be more or less oom- 

The junction may be by loose folds of skin (webbed fingers 
or toee). 

Treatment. — -It is not generally necessary to operate upon the 
toes for this condition. With regard to the fingers the case is 
different, and if there be a longitudinul junction by ao/i parts 
division may be easily made between the bones, and the respec- 
tive edges united by sutures, but the tendency to reunion is so 
strong that some special means must be adopted to prevent it. 

Method of M. Didot, of Lifege. — Tiie flap is made for one 
digit from half the dorsal nur&ce of its neighbour, and the flap 
for the second from half the palmar surface of the first digit. 
This opeiation will be understood fi'om thefollowing illustrations. 
By this maimer of operating the unions of the wounds will be 
sepaiute from one another. Annandale pTojwses that smaller 
flaps shiinld be made, for the purpose of not encroaching so 
much upon the dorsal and palmar surfaces. In either case the 
wounds must be veiy cai-efully attended to, in order to prevent 
reunion or contraction. ^Reunion, when it occurs, always eom- 
mences at tlie cleft. 

Division of the Cnion ajier mtikinfj a PermaTUnt Openitig nl 
the Base of t/ie We.h. — Several raeans have been devised for 
making this opening. 

1. A fine silverrod, having a flat bead at one end and a screw 
at the other, is passed through the base of the web, and a nut 
is then screwed on to it, so as to retain the rod in pot^ition, and 
this simple apparatus is allowed to remain in place until cicatri- 
sation has commenced. 

2. Another plan is to pass an indiarubber cord thi-ough the 
Isiso of the web by means of a trocar and canula, and attach it 
to a band at the wrist. The advantage of this plan is that the 
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cord, being soft and elastic, ftUows fi-ee movement of t!ie hand, or 
the division may be made a,t once and the elastic cord then 
attached (fig. 53). 

Norton's Method. — Mr. A. T. Norton has described ' a plan 
of cutting little flaps fi-om the fingei-s, which after division of 
the junction may l)o made to biidge over the bottom of the cleft, 
and so prevent reunion of the fingei« at this important point. 
Other means have beon employed, but the above-mentioned are 
the Bunplest, When the hones are united an oi>eration is seldom 




(After A 



5. Congenital Oontractiont and Cotisequent Ifisplacements of 

Fvnger» and Toes 

These ileformitteR may depend upon bands of fascia or 

upon contracted muscl&s The principles of treatment aa 

described undei Olub-foot may 

"" Ije apphed to these cases 

Careful bandaging to suitable 

splmts will generally be quite 

as efficacious aa the employment 

of the elaborate and expensive 

insti'uments usually recom 

mended L\ mechaniciana 

Deformities may be caused 
by exostoses, d-e. , o/ t/ie articular extremities of the bones. They 
must be treated upon general surgical principles. 

Deformities of the Digits from UTerve Lesions. 
Paralysis or spasmodic contraction of the musdea may be 
caused by— 

1. Disease or injury of the nerve centres. 

2. Disease or injury of a nerve in any part of ite course. 
Among the causes of iiyury to a nerve in its course may be 

mentioned 

Forcible attempts to lift up a person by the arm (Annan- 
dale). 

' At the annnal meeting of tbe British Medical Association at Rjde 
August 1S81. 



ti duiiiig sleep, 
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ia or bracelets placed tightly round the e 
^aget). 

Retention of an arm in a constrained positio 
B resting it over the back of a chair. 

The use of crutches. 

Foreign bodies embedded in wotuida near ii large m 

Implication of a nerve in a cicatiix. 

Motion is generally more impaii'cd than sensation. 

Pai-alysis may be. immediate or come on gradually. 
Chapter I., ' Abnormal Muscular Contractions.') 

Excessive ttae of the hands may cause pai-alysis, a 
in ecrivenera', aempatresses', shoemakers', and musicia 
or cramp. 

In all these eases the only muscles which are affected are 
those which are overworked. Clonic spasma usually, but not 
always, precede paralysia in these cases. Paralysis from lead- 
poisoning is frequently met with. 

I'reatm&it. — For the immediabe treatment of injared nerves 
the reader is referred to works upon general snrgery. 

Treatment of Buformitiea follmniwj jVerye Ltisiona. — The 
possibility should he recognised of a foreign body— a piece of 
glass, for instance— remaining in the neighbourhood of a nerve 
for months or yeara after an injury, and if such a condition is 
found to exist the foreign body shoiild be cut down upon and 
removed. 

If paralysis exists in consequence of division of a nei've, the 
parts may be cut down upon, and the divided ends, brought 
together by a suture, an operation which has proved successful 
even when performed several months after the original injury. 
If the paralysis is incurable, the treatment must be directed to 
supplying mechanical means to compensate for the loss of 
motion. {See Inmann in 'Med. Chir. Trans.' vol. i.) 



TTriier'* Cramp, 

^Qiis afiection constats i: 

muscles of the hand, used i 



' Sci-wener's Palsy. 

action of oertain 
special and complicated 
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action, such as writing, aewing or playing the piano. The 
pathology ia obscure, but the affection liaa been considered to 
resemble closely spasmodic wryneck. 

The spasmodic and unconti'oUable actions only occur whea 
the hand ia used for the one particular kind of action, and it 
has been thought by some observers that over-work of the 
muecles is the cause of their irregular contractions. 

C'asea have oecuri'ed, however, in which over-work could 
not have been the cause. 

For further information upon the nature of this disease the 
reader is referred to the papers named below.' 

Treatment. — A great variety of medicinal remedies, and also 
local applications, have been tried and found to fail in giving 
rBlief. 

Dr. Althua speaks favourably of galvanism of the cervical 
sympathetic nerve ; but Dr. Reynolds has tried ' galvanism and 
electricity in all its forms,' and has seen no good result. 

Absolute rest is tbe only treatment that has effected much 
good, and when adopted early in the case, a cure may result. 
Stromeyer seems to have cured a case by dividing t'aajlexor 
longas jmllicis ; and the result was probably the effect of 
enforced rest. Diffenbach performed the same operation wdth- 

Apparatuses to enable the patient to write by using other 
muscles of the hand or arm are often recommended by mecha- 
nicians ; but they are dangerous remcdiea, because they only 
ward off tbe disease for a short time, and that short time 
would have been valuably employed in giving entire rest to 
the affected member. 

A new plan of treatment is now being tried in Paris, and 
is reported to have cured some obstinate cases. It consista of 
active exercise of all the muscles of the hand and violent paasive 
movements and friction of the affected muscles.' 

' Bolly, on Scrireaer'i Pahy, Lancet, January 20, 18fJ6; Bossell 
Bejnolds, Syitem of McMintB, vol. ii. ; Althos on Scririmer'i Paltjf 
Pamphlet, 1S70. 

' See Jirit. Med. Jiiiir. January 28, 1862. 
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Treatment of Parali/»t& of the ExiensorB. 

If the paralysis is the result of lead-poisoning, the hand 
should be supported on a ifplint during the elimination of the 
lead from the tissues of the patient by purgatives and iodide of 
potassium. 

Snbseqnently exei-cise of the moscles by passive and, if 
possible, by active movements, or by electricity, will be 
beneficial. Dr. Taylor ' employed ' iaradisatioa ' with ap- 
parently good effects, the muscles being more useful aft^r its 
emplfjyiuent, aithongb the electricity did not cause the muscles 
to act under its stimulition. 

The elastie supports to be now desciibed will often te use- 
ful in the treatment of lead paralysis. 

Permanent Pnralyiii of ExteiiaoTs. 
If the extensors are permanently paralysed, from whatever 
cause, some elastic appEu^tus to take their place must be em- 
ployed. The elaborately constructed instrument of M. Bigal, 
OP that of MM. Robert and Collin, made under the direction 
of M. Sucheune, may be used; but in many cases & more 
simple apparatus will answer the purpose. Dr. Taylor, in the 
(wper already referred to, describes a very practical plan of 
supplying the necessary support. A piece of common flat 
elastic hand is sewn ia the back of a leather glove and att'iclied 
to a strap encircling tbe elbow. 

Acquired Contraction of the Fascicg of /.he Digits. 

(7»!(ses.— Inflammatory changes, which may be travmiatic 
(including bum cicatrices), or rheumatic, or gouty. Tlie con- 
traction may, and often does, come on gradually, independently 
of inflammation. 

The palmar fascite are peculiarly liable to induration anil 
contraction. This is commonly calle<l Dupui/tren's contraction, 
and consists in a peculiar afieciion of tbe palmar fascia alone, 
the tendons and all the other structures remaining perfectly 

' Medical Tinu-i- ami Gauftf, Aupiat 11, 18G0. 



4 



THE SURGERY OF BEFORMmE^. 

normal. Gojrand, liowevei-, according to Adams, eonnidered 
thp contracted bands are abnormal fibrons fasciculi, distinct 
fi'om the paJntar fascia. 

The fingers may thus become bound down to the palms of 
the liand, or the toes to the sole of the foot; tlie tendons may 
become Hob.sequently shortene*! from adapted contraction. Du- 
puytren'a contniction usually occurs at about middle age. 

Tliis affection is often associated with a gouty or rheumatic 
diathesis. It has been sometimes apparently brought on by 
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From Mr. PartridcB'a apeoimen in the Koyal Colleffe of Surgains 
Miiwnm, No. U^H. (Beversrf from Ilruitfa ' Surgeon's Tade 
Mecnin,' which nhowe Che wroag linnd.) 

prcssore and friction, but, as it has oiten occurred in individuals 
whose hands have not been subjected to much pressure orfriction, 
siich exciting cause is not the invariable one. The thumb and 
index finger are seldom much contracted. 

The following illustration was made for Mr. Adams from a, 
drawing by Mr. Goodart of a preparation in St, BartholomBw'.-i 
Hospital Museum. 

The tendons, being bound down by the sheath, ai« far re- 
moved fi-om the position of the contracted band of fascia, {The 
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digital proluflgations of tlie palmar fascia are always attacbed 
tp the peiioBteuni of tlie pi'oximal plialtmx.) 



1.^ 

^^^^^r Treatment of Bupuytren'a Contraction. — Slight cases may 
I be cured by gradual mechanical extension, kept up constantly, 

day and night ; but this mode of treatment ia veiy tedious, 
often painful, and seldom effective. 

Division of the contiacted fascia is the m 
The operation should alwayw he subcutaneou'^. 
i«oommends 'multiple guLcutaneoits dtvisity/is of 
thf- fascia and its digital prolortgations ' with a 
very small knife, which is passed between the 
fkin and the contracted band of fascia. The 
fa.sci» is then divided inwards carefully. The 
Jtrst division may be made in the palm, between 
the transvei'se crease and the aiuiular ligament, 
just fi'ee from the part where the fascia is united 
to the ijkin ; the seermd division in the palm, 
dose to the fingers ; the t/iird and fourth divi- 
sions are to be of the digital prolongations of 
the fascia, care being taken to avoid injuring the 
digital vessels and nerves. Central inciteiom; 
opposite the first and second phalanges should 
be avoi<led, for fenr of injiiving the sheath of the tendon. 



DiSBeotion of finger cantraction, Hffectin^ tbe middle and ring fin^i^is, bIiow 

it the cDDtraction deiiended upon tbe palmar fancia alone. 
«. doctracted baud uf palmar Discia atreCutitng acruas like tbe etnug of a. 
' bow. b. Flexor tendons lying deeply, passing Ihrongh c. Sheath of 
tendons, d. Distal prolungations of palmar fsacia. (After W.Adaoae.) 



!•. Adams 
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There may be other ban<Ia of fascia i-equiring diviKJon. 
The wound whould be treated as after tenotomy, and the affected 
finger iminediateh/ extended aa much as possible, and bandaged 
to a splint. If the finger cannot be placed quite straight at 
the time of operation, it should be stretched to that position as 
rapidly as posaible. The finger or fingers must be retained in 
a stiTught position, day and night, for at leaat three weeks, and 
after this time the splint must be worn at night for another 
month 01' longer.' 

The mode of opemting upon the plantar fascia ia described 
under Club-foot (p. 61). The fascia should be divided where 
its tendon is most marked. If a tendon has to be divided 
Fm. 58. 




DiaMotioo of Hie TendoDH nf the Finger (after Dr. J. A. Fort'). 
II. Filament ntttuthlng llie deep dexoi tendon to the pholsnx. b. Tendon 
of deep flexor muacle. c. Fold osUiading from the deep trail of the 
tibesth to the nuperBcia] tendon, d. Teadun of auperficisl flexor muscle. 
r. Tendon of deep flexor muscle. /. Slip ftom deep tendon, g. Sbeath 
of tendons reflected. 

also, the two operations should be performed at diflerent 
pouits, so as to avoid the risk of adhesion of the tendon to the 
faj9cia. 

Rigidity of the phalangeal and vietatarso-phaUmgeal or 
fiietaearpo-jilialangeal articulations may occur after rheumatic, 
gouty, or other inflammation. There is usually a, tendency to 
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conti'Jiction of the flexor innscles, and when occurring in the 
foot, a claw-like contiaction of the digits may be present. 

Treatment. — The general health may require treatment. 

Locally, when any active disease is present, ateam baths or 
alkaline baths, with gentle manipulations, should be employed, 
and emoUieat or moiet applications. A splint must be used to 
prevent further contraction. 

When active disease has ceased, if the case is slight, 
manipulationa nlone may effect a cure, but some form of splint 
ia genernlly necessary to keep up the good effect gained after 
«ach extension. 

These means should be pei'severingly tried for a long time 
before any ojierative treatment ia resorted to ; but, if necessary, 
tenotomy of the flexors must be performed, nnd in some few 
cases the cure cannot be accomplished until the exteimctra also are 
divided. 



Tenotomy of t/ie Deep and Superficial Flexors of tJie Fhigers. 

It would be vei7 difficult to divide either set separately in 
their normal condition ; but one being abnormally tight, the 
operation becomes easier. 

The deepjlexor should be divided at a point coJTespontling to 
the union of the distal 4th with the proximal Jth of the phalanges. 
By selecting this spot the divided ends are not separated 
very far from one anothei', becaase the proximal end is held 
in position by the synovial fold. 

If both flexors are contracted we should begin by dividing 
one or two of the tendons of the deep flexor at 4 mOlimetera 
(about jj of an inch) in front of the articular fold which 
separates the pidinar surface of the distjil from the second 
phalanx. It is best to divide two tendons not of adjoining 
fingers, and then the others. Section of the superficial flexor 
should then be made opposite the distal fold of the palm of the 

After the operation the band and foi-earm ai-e to be fixed 
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in an immovable apparatus for five or six days, and then 
extension must be made very gradually. 

Contractions and distortions of the digits may be the result 
of tumour or other forms of pressure, or of injuries, bruises, 
fractures, and dislocations of the bones of the forearm, hand, or 
fingers. 

Tendons may become adherent to surrounding pai-ts. 

Deformities of the Feet from the Use of Badly-shaped 

Boots. 

The various deformities of the feet from this cause result 
from boots which are either 

Too short. 

Too tight, or which have 

The anterior extremities contracted. 

The heels high and displaced forwards, 

The anterior extremities formed so that the great toes are 
bent outwards. 

The metatarsal joint of the great toe is very often affected 
by the last-named formation of boot. The joint is subjected to 
pressure, and the internal lateral ligament is stretched. The 
bursse, and subsequently the whole joint, become inflamed. 

Treatment. — It is absolutely necessary that the patient 
should procure boots which are constructed upon the following 
principles : — 

1. Sufficiently large to allow free movement of the foot. 

2. To allow the space of ^ or | inch beyond the toes. 

3. To allow space for the great toe to be in a straight line 
with its metatarsal bone. 

4. To possess a heel of about ^ inch to f inch thick, and not 
narrower than the heel of the foot. 

If active inflammation of any of the joints be present, rest, 
cooling lotions, or the application of solution of niti'ate of silver 
(5j to ^j) must be employed. 

When the boots have been procured, means may be taken to 
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bring the great toe into its normal position. The following 
illustration shows a mode of effecting this object. 

Fig. 59. 




(After Sayre.) 

Hammer Toes. 

The conta-action of the toes in a flexed position also generally 
arises from wearing short boots, but occasionally the deformity 
seems to occur independently of this cause, and is often the 
result of contraction of the digital fascia, as described above. ^ 

* See Nunn, Trans. Clin. Soc. vol. xi. p. 163. 
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CHAPTER V. 

WRY-NECK. 

Synonyms — Latin, TortieoUig; French, Tortioolis; German, IfaU- 
stcifJieit ; Italian, Torcicollo ; Spanish, Tortioolis. 

This deformity may be — 

1. Congenital, or 

2. Acquired. 

Congenital Wry-neck, 

Causea, — Abnormal muscular contraction. 

The contracted muscles resemble those involved in congenital 
club-foot, and both deformities are the result probably of similar 
causes. 

The stemo-mastoid muscle of one side is usually the chief 
or the only muscle affected ; but the trapezius, the scaleni, and 
possibly other deeper muscles are also often involved. 

The head is. approximated to the shoulder, and the shoulder 
is generally drawn up somewhat above the level of that of the 
opposite side. The chin is drawn away from the ccmtracted 
side. 

Sterno-niastoid. — The contraction of this muscle may be 
limited to one or other of its insertions, or may involve both. 

One insertion only may appear tense, but when that is 
divided it will often be found that the other head shows 
shortening, tenotomy of that portion also being required. 

The features of the affected side are distorted by being 
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drawn downwardB, and tliey may be leas developed tliaa upon 
the opposite aide of the face. 

Jlesfikg.^-l . If no treatment is adopted, the contraction in- 
creasee steadily bat surely. 

2. The clavicle is sometimes bent upwarila by the traction 
of the inuBcle. 

3. The cervical vertebne curve in the opposite dii-ection, and 
a compensatory curve is formed lower dovra. the spine. 

4. The eyes being placed upon a different level, vision 



Treatment. — If the affectioa is very slight, the surgeon may 
tiy the effects of extension; but spasmodic contraction of the 
gtemo-mastoid reaeinbles thp same contraction in the muscles 
influencing the tendo AckiUia, in that tenotomy is generally, if 
not always, required to effeota cure. The methods of employing 
extension are described below in reference to ' acquired wry- neck.' 

Divinion of the SUrno-ehido-maatoid Muscle. — One or both 
oi'igins may have to be cut. The patient should lie upon his 
back, and the neck shoujd be stretched over a pillow sj a.s to 
make the muscle tense. The place at which the tendon ia most 
prominent ia usually recommended to be selected for the opera- 
tion, and this is about ^ or 1 inch above the clavicle. Mr. 
Adams, however, prefere to divide the tendons as close to their 
attachment a.H possible. 

If both origins are tense, each should bo divided through a 
separate puncture. 

If the muscle is not very prominent, it should be lifted 
forwards by the finger and thumb. 

The puncture should be made with a sharp-pointed and the 
operation completed with n blunt-pointed tenotome, 

The latter is to be jmssed as close as possible to the tendon. 
It is sometimes necessary to divide also some bands of fascia. 

As in all tenotomy operations, the finger should be pressed 
upon the track of the puncture as the knife ia withdrawn, to as 



' See Little, Trant. Ohsi. See. 1862. 
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t(> prevent the entrance of air into the wound, 

lint is to be attncheil with plaster and a simple bandage ajiplied. 

The head may be fixed in a position as near the normal as 
the divided muscle will allow, without force being employed 
(Little). 

To Fix the Head. — The following plan for fixing the head for 
making ext^Dsion upon the parts ie recommended by Dr. Little. 

With adhesive piaster and caKco bandage, a band is formed 
round the head encircling the forehead and occiput, and one 
round the waiist. A ribbon Ik to be sewn to the head bandage 
just above the ear of the unaflected Hide, and carried down 
diagonally in the direction of the normal stoi'no-mastoid 
muBcle to the waist bandage, and there fixed. Tliis plan 
produces flexion of the head, a position wliich can be prevented 
by the use of an additional band reaching vertically from the 
back of the head to the waist-band. 

An apparatus such as that recommended for acquired wry- 
neck may be used. 

After four or five days' rest, manipulative extension may 
be commenced and continued daily for several weeks, and the 
treatment will take from a month to three months, or longer. 

When the head ia restored to ita noi-mal position, attention 
should he given to the spine, which may possibly have become 
curved and requii'e treatment. The spinal muscles and liga- 
ments ai'e often weak in these cases. 

Acquired Wry-neek. 
Cauieg. — This affection may arise from — 
1 Spasm. 

2. Rheumatism, 

3. Paralysis. 

4. Long-continued position. 

5. Caries of the cervical vertebrre. 



7. Traumatic injuries. 



1, Spasmodic Contraction of the Stemo-^maatoid aitd TVopeaiW 
and other Mvschs, 

Tlie stemo-cleido-mastoid is the muscle chiefly or solely 
affected. 

The origin of the coutiuction is obscare, and is probably 
irritation, existing in the course of the spinal accessory nerve. 
This may occur from tranmatie or from maoy other nerve 
lesions, or it may be a reflex action. See Chapter 1. Other 
Kymptoms of nervous disorders may be present. The character 
of the spasms is similar to that of chorea ; but, unlike chorea, 
spasmodic wry-neck is a diaeaae of adult life, usually com- 
mencing about the age of 30, or later in life, and in women at 
the climacteric period. 

Trealmmit. — The bodily health usiially presents indications 
for general treatment, Tonics and remedies which act in one 
way or othw upon the nervous system have been fiequently 
tried in these cases, but seldom with much effect. Dr. Little 
states' that he cured two cases with bromide of potassium ; 
and cases have recovered after the administration of mercury. 
Purgatives have also been apparently successful. Local emol- 
lients — lin. Aconiti or nng. Veratrii (the latter double or three 
times the PharmacopeEiul strength )^might be used to the upper 
part of the neck, in the region of the spinal accessory nerve. 

Tenotomy, or mi/olomy, of the affected muscles relieves the 
spasm at once ; but the affection may return directly reunion 
takes place. It might be desirable to redivide the muscles in 
a severe case. Stromeyer (according to Bauer) cured a case after 
dividing both origins of the stemo-mastoid, and subse<|iiently 
the clavicular attachment of the trapezius. Bauer failing to 
relieve a case by division of the platysma and the sterno- 
mastoid, dissected down carefully upon the anterior scalenus 
and divided it upon a director. The patient was materially 
relieved. The danger of injuring tlie phrenic nerve and other 
important nerves or vessels would prolmbly deter all eautioim 
' Holmes'a Si/it. of Surgery, 
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Bui'geons from performing auch an operation as deBcribed by 
Bauer, The operation of stretching the Bpinal accessory nerve 
has been tried and has failed. This operation might bo pro- 
ductive of harm, in consequence of the connection between the 
spinal acceHBory and other important nerves. 

Divinon of the External Branch of the Sjiinai A&xisory 
yerve will relieve the sjiasms. This relief may be permanent 
<jr temporaiy, If it is necessai'y to repeat the operation it may 
be desirahle to remove a piece of the nerve, as done by Mr. C. 
de Morgan,' who almost completely cured a very bad case. 
Mr. John Wood ^ has also performed this operation, cnring one 
cnse and relieving another. Mr. Annandale ^ cnred a case by 
excision of pdrt of the nerve after stretching of the nerve had 
failed. Dr. Ogle administei'ed valerianate of zinc, and used 
fiubcutaneons injection of morphia with and without atrophine, 
which ' frequently but not always ' mitigated the spasm.'' 
Cannabis Indica internally and injection of arsenic failed in 
Dr. Althus'* hands, aa did the constant galvanic current. 
Busch tried the application of the actual cautery in four cases, 
three of which are reported to have been cured. 

2. Sheumalic Wri/'Tieck. 

The deep-seated muscles are usually involved, and it is often 
difficult to determine the exact seat of the affection. 

Treatment. — The general health must be treated, and an in- 
strument adapted by means of wliith the head can be gradually 
brought into a normal position. The instrtunents which have 
hitherto been desciibed, fail in completely controlling the move- 
ments of the head, and some of them are also very heavy. 

Apparatus. — The instrument should be constructed upon the 
following plan {as employed at the City Orthoptedic Hospital) : — 

' Brit, and Furrign Med. Chir. Jiev. Julr )fl66. 
' See Dr. Ogle's paper, Olin. Sac. Tram. vol. vi. 
' Zaadort Med. Seeord, vol. viii. p. 228. 

' Dr. Ogle refers to Dr. da Costa'a experiments of the injection of 
atrophine in wry-neclt. PeMiryltaida Hoip. Erjitt. 1868. 
' Clin. Sue, Tram. vol. xii. 
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A light pelvic belt with two upiight bars and alioulder-stmps 
foiins the basis of support ; from thia framework an upright bar 
I'Caches as high as the occiput, and from the extremity arms 
proceed forwai-da to grasp the h»id. Joints are provided 
opposite the occiput, and also opposite the last cervical vertebra, 
which can be moved in any dii-ection either by rack joints or by 
finable )>all and socket joints. 



3. Paralytic Wry-neck. 

The healthy musclee contract upon the sound side, in con- 
sequence of iibsence of power in the antagonist mascles. In tho 
coui-se of time permanent Bhoi-tening of the contracted muscle 
or muscles takes pliu:e. 

Caicses. — Partial paralysis or weakness of the muscles of 
one side of the head may occur at birth. Thia condition is 
considered by some as congenital, by others as the result of 
injury during delivery. Infantile paralysis or various otlier 
nerve lesions may cause this vai'iety of the deformity. 

TTeat7nent.—I£ at birth the stemo-mastoid of one aide is 
deficient in powei-, means should be taken to give the muscle 
rest, and to stimulate its nutrition by warmth and friction. 
The genei'al health should also be attended to. If the recovery 
is tardy, hot water fomeniations and stimuliiting liniments may 
be employed. Possible sources of reflex irritation should bo 
inquired into. If the muscles are permanently paralysed, the 
only suitable treatment is support of the neck by a padded 
leather or steel spring cravat or other supporting appaifttua. If 
there is permanent contraction of the sterno-mastoid, which 
cannot 1ie ovei-come by mechanical means, tenotomy or myotomy 



i. Wry-nfck fnmi Fosit'ion 
May occur, especially in children, from disease of the cervical 
glands jtnd other painful affections. 

Tr«alme7it. — The cause must be dealt with first, and the 
head supported in the most comfortable position. Any contrac- 
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tion that results must be treated upon the principles already 
stated. 

5. Wry-neck from Disease of Vertehrce. 

See * Caries of Spine/ Chapter XI. 

6. Hysterical Wry-neck, 

This variety is often a very troublesome one. No exact 
rules of treatment can be laid down. 

7. Traumatic Wry-neck. 

Several cases of wry-neck the consequences of injuries to 
the muscles and nerves are recorded in the * History of the 
American War of the Rebellion.' 
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Congenital Dislocations. 

CosfiENiTAL luxations or sub-luxatioBS may be fonnd in tlie 

hip, knee, wrist, sLouIder, elbow or jaw, but those of tho bip 

k are the moat fi'eqnent. These displacements or mftlpositions 

. usually depend upon deformities, chietly deficiencies, of the 

articuliU" ends of the bones, but they Imve been attributed to 

I other cause, such as disease of the joint (gouty or syphilitic 

' aynoviatiB, for instance)' ; paralysis, or contraction of muscles, 

or a combination of both conditions ; also injury during 

delivery, in which case the joint may have been normal, 

mp Joint. 

Dislocation of this joint is usually on to the dorsum ilii. 

In monsters it may be in other directions. It usually occurs 

J upon both sides, and is more frequent in females Ihan in males. 

I Mr. Howard Marsh' has described fourteen coses, of which 

I' the following are the most noteworthy points ; — 

Case L A preparation in the Hospital Museum, with no 
history, but the acetabulum is filled with fibrous tissue, and 
there is no liijamenitiw, teres. The head of the femur is small 
and conical. 

' A view originated by Amtirose Par^, and supported by LMiUat, 
Malgaigne, Gerdy, Paraise and others, (Brodhurst.) 
' Bartkolomerv'l Heipital JlejMrtl, 1875. 
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Case I r. A girl, aged nine, who walked with the 'rollingj 
gait ' pecuKnr to this affection, hut the femoi-a did Dot slide 1 
upon the pelvis, iia Ls often the case. 

Case IV. A woman, aged thirty-sis. The head and neck | 
of both femora seemed to be 'in gi'eat part or wholly absent.' 

Caee V. Daughter of Cage IV, 

Case XI. The upper end of the femur was 'stump-like' ] 
and fixed hy a false joint to the pelvis. 

And the others were fujmewhat similar cases. 

SymptomK. — This di-iplacement often paases unobserved at 1 
birth. There is no pain, the direction of the limb is not J 
materially altered, and 'the laotion of the bead of the bone tsl 
free.' By rotating the limb the head of the bone may be felt. 1 
If the dislocation ia double ' the pelvis becomes very obliijue,' 
' the pubes being earned backwards, and the sacrum raised,'' 
lordosis occurs. There ia a tendency to adduction of the thigha, 
' constituting in some cases genu valgum.' The gait is peculiar 
— a i-olling motion of the trunk with double lameness. If the 
dislocation occurs upon one side only, the limb is shortened. 

Treatment. — If treatment is adopted early—hefore much 
accommodative change has taken place in the joint— the results 
will in some case« he satisfactoiy. If much muscular contrac- 
tion hastakenplace.Homeof the muscles may have to be divided 
before the head of the femur can be retained in the acetabulum. 
Mr. Holmes^ infers to a case ti-eated by M. Fravaz, jun., by I 
extension for six months, and then reduction, and the employ- j 
m.ent of a retentive appai-atus. After several months of the-1 
above treatment, passive and then active motion was jn'aetiseda 
in the horiitontal position. The case was cured at the end off 

An apparatus somewhat similar in principle to that recom-| 
mended for hip-joint disease should be employed, with modifi«J 
cations according to the particular circumstances of the case. 

I Brodhurat, in Holma'i Syttem ef StiTgerij, vol. v. 
Surgical Treatment nf the DUeoict of CMldivn, 2uA edit. IKGU. 



CONGENITAL DISLOCATIONS. 

Congenital Dislocation tiflhe Knee Joint. 

The deformities wbich are cominoiily thus designated may 
(wiisist in partial dislocation, but they more oftea consist in a 
condition of hyper-estension and a deci-eaeed range of flexion. 
The latter condition has been attributed to the shortness of the 
(juadriceps femoris muscle, but in a case lately examined by the 
author the i&ability to flex the leg seemed to depend upon some 
abnormal condition of the joint. The patella is said to be otlea 
nbsent, but Dr. Little stutes that this idea is erroneous, and 
in the case just referred to the author discovered the patella 
after some slight difficulty. 

Treatinent. — While the child remains vei'y young the ti-eat- 
meot should he confined to manipulative flexions of the leg, but 
Bubsequentiy an apparatus should be provided to restrain hypei 
extension while flexion is permitted. As the esiict conditions oi 
the joint vary in different cases, the treatment must be molli- 
fied accordingly, 

Co}tgenital Dishoalion of the Upper Extremity 
Is comparatively rare. Luxation of the shoulder Dr. little 
supposes to be the resiilt of infantile paralysis. Abnormal 
flexion of the elbow and various contractions of the hand may 
exist. 

DisPLACESiEKT OF THE Semilunah FiUHO-CARTi laces of tue 
Knee Joint. 

Judging from the symptoms, these cai-tilages are liable to 
iliiiplacement in vaiious directions. In a case recently dis- 
sected by Ml'. Godlee,' the external cai-tilage occupied a vertical 
position in the intercondjloid notch. But this is probably an 
exceptional case. Usually, the displacement seems to be very 
slight. 

Catties. — 1. Tlie foot being suddenly arrested unexpectedly 
during progression ; 3, or twisted when the joint is in a lax 

■ TraiifctioH! nf the PatkolKsieal Sodeiij, vol. xxxi. p. 240. 
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and passive condition, and the leg is slightly flexed upon the 
thigh ; 3, or it may possibly arise from other sudden move- 
ments of the joints. 

^ymj»(o»(8.— Sudden pain at one or other part of the joint, 
generally referred to some part of the circumference. The pain 
is peculiar in its nature. It does not usually o<?cur unless the 
patient attempts to walk, and then it often assumes more of a 
disagreeable feeling of discomfort snd stiffness of the joint than 
of acute pain. The joint, usually, can be freely moved by the 
Burgeon up to a certain point, and without causing pain ; but 
there is a mechanical impediment to complete extension. 
SoraetimeH the range of motion is very slight ; at others no 
impediment to complete estsnsion exists. The general appear- 
ance of the joint is either natural, or there may be a slight 
bulging in one or other place, or more or less effusion in or 
around the joint. 

Diagnosis. — This displacement may be mistaken for a 
sprain ; with which, in fact, it nifty be associated. In the 
latter case, when the swelling and genera! symptoms of the 
sprain have passed off, the inability to walk soundly remains. 
The pain of a sprain is moi« diffused, and it is generally ac- 
companied with heat and tumeliaotion. When a cartilage is 
displaced inability to extend the leg completely is usually a 
prominent symptom. 

TreittmeTit. — Mr, Hay, of Leeds, who was the first to 
describe this affection {about 1790}, placed hia patients upon 
an elevated seat, with room to flex the leg thoroughly upon 
the thigh. He then placed one hand upon the patient's 
knee, and with the other hand extended the leg gradually. 
He then ' suddenly moved the leg backwards, that it might 
make as acute an angle with the thigh as possible.' In 
some cases, gradual flexion and then sudden extension may 
be successful ; but one or other of these manipulations, alone 
or combined with rotation of the leg, have always succeeded in 
relieving the patient in the author's hands. In cases that have 
existed for several years, it may sometimes 1 
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thoroughly relax the tissues by foraentatiotiB anil poultices 

I before the reduction of the displaced cartilage can be effected. 

I The after treatment conaista in passive movements of the joint 

I every few days for a time ; the frequency 
ind duration of the treatment being regu- 

I lated by the condition of the joint. When 

f tiie displacement has e^Ki^ted for a long 

I tune (perhaps several years), passive move- 

I menta must be continued for several weeks 

I at least. The joist should also be nibbed 
e or twice a day with a stimulating lini- 
ment. In bad cases, when the ligaments 
of the joints are lax or weak, a light lateral 
sapport is necessary {fig. 60), allowing free 
flexion and extension, but preventing lateral 
motion, and iuovement of the tibia forwards 
upon the femur, except during extension. 
This apparatus is very comfortable to the 
patient; affords all the necessary protec- 
tion without inteifering with flexion and 
extension. It is light, and can be easily 
put on and taken off. Oi'dinary knee-caps have qualities which 
are the contrary of the above; and cannot, therefore, be re- 
commended. 




CHAPTER VII. 

CONTRACTED AND DEPRESSED CICATRICES. 

CosTRACTED CICATRICES are the result of bums tmd other 
injuries op inflammatory affections which hare destroyed the 
true skin, and perhaps some deeper structures. The theory 
that epithelium is only developed by epithelium is probably 
covrei.'t ; and if the skin be so far destroyed that the rete 
Malpbigii is involved, the wound can only heal by fibrous 
cicatricial material. This material gradually conti'acts, so that 
important structures are involved. Ectropion, for instance, 
may be produced, or jointe may be contracted. The following 
figures show cases of these deformities : — 

In some subjects, especially in the young, tlie hones may 
become bent by such contractions. The contraction may con- 
tinue to increase for an indefinite period.' 

Treatment : F'lral Trealmetit of the Wound. — Attempts are 
often made to enlarge the cicatrix that is forming by keeping 
tbe involved parts stretched as much as possible,^ But such a 
means of treatment must be adopted with extreme caution; 
as if thereby the cicatrix Ije retarded in healing, tbe contraction 
will ultimately be more severe. Therefore, the parts should be 

' Tbe fact mual here be referred to of the growth of cicalrioea in 
accordance with the growth of the part upon which they are situated. 
Bee Sir J. Paget's Surgical Lecturet ; and Mr. Adams, Path. Soe. Trant 
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extended aa mucli as is possible without interfering with the 
healing of the wound ; but directly cicatrisation is complete. 

Fig. CI. 




then the extension shoald be carried out assiduously, for the 
older the cicatrix, the less extensible does it become. 
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Treatment of Deforinitiea fr</iii Conlraeted Cicatrices. 
TtB following methoda of treatment liave been employed ;— 

1. Gradual and constant extension. 

2. Extension bj passive movements. 

3. In suitable cases, the production of a fistulous opening, 
and subsequent division of the remaining band. 

4. Plastic transplantation of skin from other pai-ts. 

5. Division of the cicatrix and of the skin near it, and 
extension of the ports. 

6. Skill grafting. 

(1) The instrument for extension must be worn constantly, 
the presBure being effected slowly, and care being taken to 
avoid producing sores. The form and construction of extend- 
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ing apparatus must vary with almost eveiy individual case ; 
aud the iiigenuity of the surgeon will be often taxed to apply 
such instrument effectually. This treatuient is necessarily 
extrem.ely tedious ; and if the patient should be a growing 
child, the cost of altei-ation of inatruments will be great. The 
i-esults are sometimes sutisfactory, but not always so. Mr. 
Holmes ' mentions a case of badly-contracted arms which were 
'quite restored to natural appearance and function' by the 
careful and continuous use of weights suspended tj3 each 

(2) Passive movements have been sometimes successful ; 
but can only be applied whece leverage is possible. 

(3) When the cicatrix is in the foi-m of a web, a fistulous 
opening may be made at the base, as in the case of vebhed 
fingers, and the tissue opened out and kept apart until the 
edges heal. 

(4) Skin may be transplanted either from distant parts or 
from neighbouring parta of the cicatrix. Such operations are 
described in works upon general surgery. Mr. Wood ui^a the 
desirability of forming the flap, so that it can be turned in the 
course of any known subcutaneous artery. Tlieae attempts 
at transplantation of skin often fail, and when the akin has 
been taken from the neighbouiing part nnd dies, the result 
is necessarily an increased defoimity. Success would, perhaps, 
be more likely to ensue if only a slip of skin were transplanted 
at the edge of the cicatrix ; and, if successful, a fui'ther opera- 
tion uould be performed. 

(5) The whole cicatricial tissue is sometimes cut through, 
and the parts stretched out into their natural position with the 
object of filling up the gap with new material. But the effect 
is seldom good. Mr, Earle ' and othera have operated by 
making a transvei'se cut through the restricting band, and 
bringing the ends of the cut into apposition, and thus lengthen- 
ing the cicatrix ; and such mode of operation appears to have 
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been successful in some cases : but the results of this class of 
operations are not very encouraging. 

(6) Considerable success has attended the engrafting of 
skin (Reverdin^s method) upon the granulations which form 
upon the surface after ^ division of the cicatrix, so as to 
restore the parts to their normal position. The smaller the 
engrafts the greater the success. The reader is referred to 
works upon general surgery for further description of plastic 
surgical operations. The result of these operations depends 
greatly upon the general health of the patient. 

Depressed Cicatrices, 

Causes, — From glandular and other abscesses, necrosis, gun- 
shot injuries, and other deep-seated morbid processes attended 
with much loss of substance. 

Treatment, — Mr. Adams's plan consists in — 

1. Subcutaneously dividing all the deep adhesions of the 
cicatrix with a tenotomy knife. 

2. In carefully and thoroughly everting the depressed cica- 
trix ; turning it, as it were, inside out, so that the cicatricial 
tissue remains prominently raised. 

3. Two hare-lip pins are passed at right angles through the 
base of the cicatrix, so as to retain it in its position, for three 
days. 

* See Holmes Coote in Holmet's Sytft. of Swgery, vol. v. p. 590. 
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HIP-JOINT DISEASE. 



Sjnonyms^Lalin, Starbiit Coxiariits ; Freoch, Coxalgie (itifjii and 
Sxyoj. pain) ; German, FreiiciUiget Miiiten or Hiijineh ; Italian, 
(Axalgiti ; Spaniab, Oumlgia. 

This affection is well described by Billroth as a chronic fimyoua 
and suppurative ififiammation of the hip joint, an atonic syno- 
vitis and ostitis commencing either in the synovial membi-ane, 
in the ligaments, in the periosteum, or in the bone. 

Aston Key taught that the ligamentiun teres is the stnictui'P 
first attacked ; ' Sir Benjamin Brodie thought that the disease 
commenced in the articalar cartUage, and Fumeaux Jordan 
conaiders tliat it always heglna in the bone. 

It is essentially a disease of childhood. But it sometimey 
occurs in later life, when it is said to be less severe and lesa 

It is commonly considered to be a scrofuloua affection, but 
it frequently occurs in children who do not present the usual 
chamcteristiea of scrofula, and moreover the cure of the joint 
disease depends more upon local ti'eatmeut than upon remedies 
applied to the geneiul health. The remarkn upon the tetiology 
of cai-ies of the vertebrfe, Chapter XI., apply also to morbus 
cosarius, and there it is stated that pi'olonged irritation of 
traimiatiiailly inflamed bone is likely to produce caries. Here 

' Med. CUir. Tram. toI. iriii,, also foot note. Hilton's Zgctiirca tm 
Sett and Pain, Srd edition, 1880. Edited by Jacobeon, p. 221. 

' See Holmes's Swiy. 2nd edition, 1878, and Dr. Taylor ot New 
York. 
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again we may refer to Billroth, who Btjttes that ' wlisn acute 
trmimalie ir^ammati/m of a joint or idiopalJiia acute sup- 
purative synovitis passes into l/ie chronic stage,' ' the same ana- 
tonUcal chfimgea go on as in fungous infiafiunation.' 

Patluilogioal Changes. — If the disease conimencea with syno- 
vitis, the membrane thickeos and vasoulariseB, the secretion is 
altered more in quality than qiiiyitity. The synovial tufts 
'resemble spongy granulations which advance gradually over 
the cartilage, adhering to it, and ' eating it up' (Billroth). 
When the cartilage is consumed the fungous proliferations 
attack the bone and consume it in like manner, producing caiiee. 
The fungous granulations may also proliferate outwards. If 
the inflammatinn commences elsewhere, as, for instance, in the 
bone, proliferation occm-s, and extends in the same manner as 
in the synovial membrane. 

In severe cases the head of the femur, the acetabuKim, or 
both, may be destroyed by caries. Necrosis of portions of the 
bones may take place, or the femoral epiphysis may be separated 
from the shaft ; in the two latter cases the sequestrum interfei'ea 
with repnir in the joint. 

Near the joint, and often some distance from it, the muscles 
degenerate and ati-ophy. 

In children an ai'i'est of development may take place in the 
surrounding parts, the pelvis often remaining small on the 
diseased side; this is especially the case when ' the disease 
occurs in or continues into the period of menstruation ' { H ilton). 

Caries may occur without suppuration, and is then called 



Suppuration may be a symptom of slight degeneration of 
the synovial membrane, or of periarticular abscess, or of intef^ 
articular fungous proliferation. 

In ancemic and in scrofulous subjects there is a great ten- 
dency to suppuration, the pua formed being of a very unhealthy 
character, and if the case recovers the process of repair is im- 



In subjects who ava otherwise healthy there i 
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tonilency to cicatricial contraction, and if caries occnrs it may he 
without suppuration. 

Causes. — All atonic conditions, and especially scrofula, pre- 
dispose to the disease. £,heumatism is also a predisposing cause. 

The exciting cause is usually, and perhaps always, an injury. 
Injury alone may give rise to the disease in a healthy child, 
either &oni traumatic inflammation becoming chronic, as stated 
above, or from interruption of the blood supply to the joint from 
rupture or contusion of the ligamenl'um teres. But whatever 
iTiay be the primary origin of the disease, its intrease depends 
chiefly upon continued motion of the joint.' 

Symptoms. — The symptoms are usually dc'sciibed us belong- 
ing to three stages. 

Stage 1. — The disease begins insidiously. Thei* may be 
noticed an indisposition to play. Slight lameness, a ' limp,' 
which at first sight eriats only in the morning, and ' wears ofi" 
duiing the day. 

Pain is an important Kymptom, and in this early stage is 
usually felt chiefly or only upon the surface of the inner side 
of the knee and in the knee joint itself. 

As the obturator nerve supplies both the hip and the knee 
joints, the knee pain ia usually attributed to reflex irritation of 
that nerve, and doubtless such is the case. 

Mr. Hilton supposed that the frequent presence of the 
obturator nerve symptoms indicates that the disea.ie generally 
begins in the Ugamentum teres. But pain is often felt by the 
patient in other parts. 

' Bar well believes that genital irritation is often the canst of hip- 
joint disease. Phjiiuosia in boys and vaginicis in girls, 

Mr. Croft beliovea that tubtrcolar disease may begin in the joints, 
and ihat early ercision may prevent the system from beiioming iaocu- 
latod ; but the good result following perfect rest is opposed lo tliis 
Iheory, or at least, is opposed to the tieatntent. 

Some experiments were performed (SohilUer.OntnfW/./. OHr. No. 
IS, 1879), which seemed to show tl>e possibility of weak joints becoming 
ofBicted with tubercle from iojecting tuberculous matter into the Innga i 
but It is doobtful whether tbesa results apply to ordinarf disease of the 
Joints. 
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Tlie nnterioi- crural nervegives a branch to the anterior part 
of the capnuliu' ligament of the joint, and thus we may get 
reflei pain upon the front of the knee ur upon the inner side 
of the ankle, because this nerve sends branches to those parts ; 
or there may be pain upon the inner side, at the back, and at 
the outer side of the an&le, auil at the inner side of the knee 
from irritation uf the sciatic nerve, which sends branches to 
these parts. 

The ]iatient i-ests the unsound limb in many different ways. 
The thigh will be probably slightly flexed. There may be some 
fever in the evenings and restlessness during the night, accom- 
panied by spasmodic actions of the limb, and there is usually 
increased temperature in thtf region of the joint. 

Some of the above symptoms may be absent, but if a careful 
I'xamination be made the jtjint will be found sliyhtly stiff (limited 
range of motion) and painful if moved, pressed, or eoncussed. 

Bonnet, of Lyons, supposed that ileition and stifineaa were 
caused by excess of fluid in the cavity of the joint, because when 
he injected the joints of a dead body, the limbs became flesed, 
abducted, and stifl^; but in practice we find the flexion ac- 
companied by muscular contraction, several muscles being 
implicated, and moi'eover the symptom is present when we may 
presume that little or no increase of fluid has occurreil ; and, 
upon the other hand, it is said that when there is efl'asion 
without pain, flexion does not often occur, and an inflamed 
joint is always more or less fixed and fiexed. 

The nerves that supply any joint are derived from the same 
nerve ti'unks that supply the muscles which move that joint. 
The importance which is attached to ihis anatomical fact has 
for many yeara been taught by Mr. Hilton,' and he recoi'da 
many instances in which the due appreciation of this distribution 
of nerves has enabled the surgeon to deal Kuccessfnlly with 
cases, the symptoms of which were otherwise obscui'e. The 
stimulation of the nerves of the joint from the irritation of the 
inflamed tissues is eai'ried to the spinal cord and reflected to the 
' Lectiireioit Rett and Pain, 2ade'iition, ISSO. Edited by Jacubaan . 
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muscles which move the joint. All the mHscles are u-ritated, 
but the flexors being the more powerful, as generally stated, or, 
ns the author would say, possessing greater power from the 
advantage of their mechanical arrangement, overcome the other 
muiicles, and so the joint becomes fiexed and fixed. 

If the inflammation has existed for long there will probably 
be some inflammatory new formation which will help to modify 
the movements of the joint, but mnscular contraction and 
effusion into the joint are the chief causes of stiffness. The 
buttock of the afiected side ia flattened posteriorly, and the 
tumefaction in or around the joint causes the parts to protrude 
laterally. The gluteal fold slants downwards and outwards 
on the diseased side. 

Stage 2. — This is called the stage of effusion by those who 
suppose that the flexion of the thigh is due to effusion 
into the joint. It has also been called the stage of abscess, but 
abscess is not always present, nor peculiar to tliis stage of the 
affection. 

Pain, both at the fenee and in the diKeaaed joint, is severe, 
imd consequently there is much lameness. Reflex muscular 
spasms are very troublesome, especially at night. 

Tiie thigh is flexed upon the abdomen, and is generally 
adducled and rotated inwai-ds ; or it may be abducted and 
rotated outwards. Sometimes it is flexed on.ly. Apparent 
shortening is observed if the rotation is inwards, appai'ent 
lengthening if the rotation is ontwai'da. The apparent shorten- 
ing occurs when the pelvis is tilted to allow the patient to 
support himself slightly \ipon the toes of the unsound limb, seen 
especially in those wlio go about their ordinary work walking 
with a stick (Holmes Coote). 

The apparent lengthening occurs from the child resting 
upon the sound limb, and allowing the pelvis to drop upon the 
diseased side. The position of the spinal column is usually 
that of incurvation (lordosis), when the patient rests both feet 
upon the ground because the psoas of the one, or of both sides if 
both joints are affected, draw inwards the lunibni' vertebrte. 
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If tlie contracted muBclea be relaxed either by raisiBg the limb 
on the diaeaaed side or by bending the body fiirwards, the incur- 
vation diaappeara. If the patient has been walking about much, 
lateral curvature of the spine may be present as a consequeace 
of the obliquity of the (jelvis. 

Stage 3 (the stage of i-eal shortening). — The symptoms 
already described are increaaed. The reflex spasms ai« very 
severe. Sometimes, although rarely, there may be symptoms of 
spontaneouB dislocation, in consequence of the upper rim of the 
acetabulum having been dissolved away by caries, and the con- 
traction of the psoas having dmwn the bone upwards. The 
resultof this displacement, which is not pure dislocation, is actual 
shortening.' Sometimes the bone is displaced backwards. 

In some cases the acetabulum gives way towards the pelvis, 
iiud the head of the femur enters that cavity. More or leas 
fever is present at this stage of the disease. 

Ah^cesiies form and present in various situations : iu the 
groin ; at the outer part of the thigh ; ovei" the buttock; into 
the I'ectum, perineum, and in other directions. 

After sevei-al or many days of acute pain, a sudden cessation 
of pain denotes ruptui* of the capsule of the joint. 

A joint abacess may tra-vel down tJie thigh and become 
disconnected with the joint. 

Diagnosis. — Care must be taken to distinguiah the disease 

1. Congenital dislocation and other congenital abnormalities 

of the joint. 

2. Inequality of the length of the limbs. 

3. Psoas abscess. 

4. Inftammation of bursa. 

5. Sciatica. 

6. Hysteria. 

' If the upper margin of tho trocbonter major is fonnd to be level 
with, or only slightly above, a straight lice drawn between the anterior 
superior spinous process of the ihum and the tnljerDsityof the ischium, 
there can be no dislocation. — JVtlatiiit. 
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7. Rheiimatiaai. 
■ 8. 8;tcro-iliac disease, 

9. PamlyBia. 
10. Teething.' 

Thickeniog of the acetabulum and enlargement of the head 
W'pf the femur are sometimes mistaken for dislociitioD. 

In forming a diagnosis, much importance is sometimea tit- 
Btitched to pain at, and in, the knee Joint fi'om refiex irritation 
■:<)£ the obturator nerve, and Mr, Hilton * has pointed out 
P.iBeveral other causes of this pain. They are : — 

1. Disease of a vertebra near which the nei-ve lies. 

2. Disease of the sacro-iliac articulution. 



i. Pressure upon the nerve from an overloaded oilon, or a 
malignant or other tumour. 

To detect the loss of free movement in the joint, one or 
other of the following plans may be practised. 

Plan 1. — The child should lie flat upon his back, and both 
thighs should be flexed to nearly a right angle with the abdo- 
men, the legs being allowed to flex upon the thighs. With a 
hand gi'asping each knee the surgeon should gently separate 
the thighs, when the difierence in the movahility will be dis- 
covered. 

Fla7i 2.— The child should lie in the prone position with the 
legs flexed over the edge of a table. If each leg be now sepa- 
rately lifted (extended), the sound one will move independently 
of the pelvis ; but that upon the diseased side will, when it has 
arrived at a certain point, carry the pelvis with it. 

Flan 3. — The child being placed upon his back upon a table, 
theknecH are raised as in Plan 1. A sound limb can be depressed 
until the popliteal space touches the plane without tilting the 
pelvis ; but, upon depressing the thigh of which the hip joint 
is diseased, the pelvis becomes tilted, and t!ie lurabar region 
raised from the lable. In all instances a flat surface like a 
table should be used, and not a couch or bed. 



e Hilton, y,. rit pp. 341 an<i 3t3. 
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Plan i. — The patient being in the satne position upon his 
back, the sound limb is flexed upwards upon the trunk aa much 
3, the whole spiae being in contact with the table. 



jE^Mh^^ 
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Spine, produced by depreaaing the leg of Ihe ili 



The patient is then directed to extend the diseased limb, 
which he will not he able to bring in contact with the table 
so long as the sound limb is retained in its flpxed position. 
Wlien the sound Httili is released the other limb can Ije depreBaed, 
but the movement will raise the lumbar vertebrie from the table. 
Tbis plan dotects the exuct degree of the flexion.' 

Mr. Howard Marah eonaiders that rotation is a better means 
of tasting the condition of the joint than either fleiion or 
extension. 

These movements of the limb must he modified in i-ea^iect to 
the pain which they cause, which action often prohibits any but 
the most gentle and limited disturbance. 

The author recommends the second plan as perhaps the best. 

Saoro-iliac disease may be mistaken for hip-joint disease. It 
may cause stifinesa of the joint from muscular contraction, 
the result of nerve irritation. There will bo lameness, pain in 
the knee, aukle, and even in the hip ; the obturator and 

' H. 0. Thomas statai that 70° ij renchod in six weeks, and 100° 
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Bciiitic nei-vps being influenced liy the disease. Careful esanii- 
nation will detect the greater pain and increased temperature 
in the immediate region of the diseased joint, as well as the 
stiflness already described. 

ffijsteria (neuromimesis).— Under the influence ot an antes- 
thetic, the muBclee, both in the real and in the simulated disease, 
will become relaxed, but in the real disease the muscles, as Sir 
Jamea Paget remarks, wUl ' become alert and restrain the 
movement of the joint before the patient has regained con- 
seiousuesa ; while in the mimic disease there is no reati-aint till 
couBciouaness is completely regained.' If the flexion is the 
result of eifiision into the joint the deformity will not be reduced 
by the anesthetic. 

However long hysterical pain may last the joint structures 
do not become changed. 

The temperature of a joint ia often considered a great help 
in diagnosis, as insisted on by Paget, Hilton, and others. A 
joint that is cold, or not above its natural temperature, says the 
former, is not an inflamed joint. But the converse does not 
always hold good. We must bear in mind, for instance, 
that exti-a^articular inflammation, suoh as that caused by an in- 
flamed bursa, may increase the temperature, and also, as Shafler, 
of New York, has pointed out, that nervous mimicry may 
produce congestion of a part, and cause an increase of tem- 
peratiu-e. 

In examining the hip, as in the case of any other joint, care 
must be tnken to give as little pnin as possible to the patient, 
and the author protests emphatically against the mode of 
diagnosis recommended by Dr. Sayre, as followa ; — ' The erosion 
can he very easily detected by crowding the articular surfaces 
together, and slightly twisting them upon each other, when 
the most acute pain will be produced.' 

Pain in the Knee. — In hip-joint diseaae the knee pain is 
moi-e produced by light pressure than by moving the bonee ; 
but we must not forget that disease may be present in the 
knee joint as well aa in the hip. 



Prognngis, — Unless the diaeasa has advanced far into the 
thii'd stage and tlie health has been undermined, a fiivourable 
prognosk nifty be given. Symptoms of general scrofula may be 
present, and yet ]iatienta do well when the joint is perfectly 
rested, and cases occur even in which phthisical aubjecta recover 
from joint disease. 

Some coses can be cured much more easily than others, 
although the symptomH at the time ti-eatment is commenced 
may be similar. Such different results probably depend upon 
the tissues which are chiefly involved in the disease, as well oa 
upon the vital powers of the patient. 

In any case, if the internal parts of the joint are destroyed, 
and the articular surfaces of the bones are carious, repair can. 
only take place by ankylosis, which may be flbrous or osseous. 

K the cose is far advanced in tbe second stage, or has 
entered the third stage, it will be impossible for tbe surgeon to 
determine the exact amount of destruction which has taken 
place in the joint. 

Treatment.^ 

The health must bo treated carefully upon general princi- 
ples, but the local ti'eatment requires our chief consideration. 
Much has been written upon the supposed benefits of fresh 
air and exercise in these cases, and if tbe constitutional 
symptoms wei-e alone pi-esent, such remedies would doubt- 
less be very desirable. Exercise, however, interferes with 
absolute rest to the diseased joint, and without such rest the 
results of treatment will not be satisfactory. It has, moreover, 
been found that the patient's general condition improves in pro- 
portion to tbe rest that can be given to the diseased joint, and 
this rest can only he satisfactorily effected by confining the 
patient to a bed or couch.' 

' See Hilton, op, eit. p. 311, with regard to the importance of early 
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In the majority of cases the constitutional distnrbance 
ilepends upon the local disease, and if our measures are encceps- 
fill in controlling the latter the patient will improve in health, 
ulthough he is obliged to maintain a (mnstantly incumbent 

The writers of the first part of the present renturj- ad- 
Tocatai a treatment which essentially consisted in rest and 
conn ter- irritation, 

Counter- irritation has gradually died out of use, and in the 
present day aaeh remedies, when employed, generally consist in 
mercurial or nitrate of silver ointment-s and tincture of iodine. 

Those who still employ the actual cauteiy^and so practical 
and experienced a surgeon ns Mr. Holmes is among that 
number — apply it lightly. Leeches, and hot poultices, are also 
Bometimea employed, and ice has been extensively used, as 
advocated by Esmarch, of Kie!,^ Wet compresses are also 
recommended ; but hol^water fomentations and turpentine 
liniment are probably the best topical remedies we can employ. 

Opiates may be used as liniments, ifec, or in the fomentation, 
and are sti-ongly advocated by Mr. Hilton. This writer 
considers that the good effects of narcotics applied locally 
depend upon their influence upon the cutaneous nerves. These 
nerves are always associated with the nerves supplying the 
musdes of the joint beneath them, and also the joint itself 
and the action of the remedies thus applied is reflex. 



Meclianical Treatment. 
The following lire the various principles upon which me- 
clianical treatment han been employed by different surgeons :— 

1. To fix and so to rest the joint. 

2. To extend the limb by weight and pulley, and so 
attempt to relieve the intei--articular pressure. 

3. To fix the joint and prevent tilting of the pelvis. 



4. To fix the joint and the pelvie in a position wliich ia 
painless to the patient, and to gradually, day by day, move the 
limb into a normal position. 

I. 7'o Fix the Joint onli/. — Vbiioub splints have been 
employed, such as jjuttapereha, piaster of Paris, and moulded 
leather, and when skilfully applied and the patient is made to 
remain strictly reciunbent, active disease has often by sutih 
treatment been arrested. But if the ciiaes have advanced 
beyond the earliest stages at the time when this treatment ia 
commenced, permanent stiffness of the joint, more or less com- 
plete, is the almost certain result. 

These splints, moreover, do not perfectly control the move- 
ments of the joiot, and failure in the observance of absolute 
recumbency causes more disturbance of the joint than is the 
case when the apparatus controls the movement of the spine 
upon the pelvis. 

Extension of the limb by the weight and pulley appiu-dtua 
ia the mode of treatment which is perhaps most frequently 
employed in the present day. Some sui^eons employ extension 
with the object of sepamting the articular surfaces from one 
another for the purpose of reducing inter-articular pi-essure. 
Others doubt the possibility of making tliis separation, but 
believe that the efieet of extension is to overcome the spasmodic 
action of the muscles about the joint. 

In America, Davis, Taylor, Sayre, and others have extolled 
the extension treatment, and they seem to consider that 
extension is the only object to be attained.' Bauer, however, 
states that he has found only unsatistactory results from this 
treatment, and he fixes the joint and divides the spasmodically 
retracted muscles. 

In this country, various splints have been used to retain the 
joint in a. fixed position. When extension by weight and pulley 



own records condemn it. 
js which projfressed badly, and necessitated 
opinion) eicifiicu of tbe joint, are suffioient proof tliat his 
)t that wliioh ia best tor the patient. 
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is employed, counfer-ex tension is made either by a peiinieal bund 
or Viy securing tbe patient to the frame of the bedstead, or by 
the weight of the body when the lower end uf the bedstead is 
Taised. If the leg ia flexed by the disease, the fact of 
endeavouring to place it in a straight poaition for extension by 
means of a weight and pulley will produce or increase inter- 
ai'ticular preBsuro— a fact which Mr. Howard Marsh first 
pointed out to me us follows :• — 
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If the thigh he depressed — that is, straightened upon the 
trunk — the femur will act as a powerful lever, the fulcrum of 
which will he the attachment of the psoas muscle, and the 
point raised, or pi'essed upon, will he the acetabulum. Whea 
the patient lies recumbent, with the leg straight, the retraction 
of the psoas draws up the lumbar vertebra, producing ii 
tjon (lordosis). 



The psoas will then be drawn into a condition of extreme 
tension, thus producing inter-articular pressure. 

If traction be now made in the direction of the long axis of 
the thigh, iater-articular pressure will be increased, because the 
force will tend to straighten the whole body, and, by bringing 
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the hip joint towards the muBcle, produce a closer adaplfttion of 
the articular siirfftces. 

Bonnet, ua already stated, wns the first to show that effu- 
sion into the hip joint caused fiexiou and abduction of the 
limb, and m runny cases this condition is probahjy the chief 
or only CttUBe of those fixed positions. Forced Htraightening in 
these circumstances is quite aa harmful as where contraction of 
the psoas anil other miisclea is the sole origin of the deformity, 
for the position [Ji'odu cad hy the effusion is that which allows the 
gi-eatest amount of space for the effused fluid, and » contiuc- 
tion of this space necessarily produces inter- articular pressure. 

A more scientific mode of extension is that which eniploya 
traction m tin line of the deformity ; and this treatment is 
cai-ried out very carefully at the Alexandra Hospital for Hip- 
Joint Disease, in Queen Square, Bloomsbury. The trunk of 
the patient is fixed in a recumbent position to the bedstead ; 
extension by weights and pulleys is made in the desired dii'ection, 
and counter-extension is made by raising the foot end of the 
bedstead. The perinieal band is not used. 

The position of the leg is slightly altered day by day until 
the limb ie brought down to a straight and natural position. 
^Vhen this position has been attained, extension is kept up in 
the straight axis for a certain length of time, after which the 
treatment recommended by Mr. Thomas, of Liverpool, is sub- 
stituted. 

That patients get well under this treatment is probably due 
to the fixed position of the diseased parts, and not to the exten- 
sion. The theory that by such means the articular surfaces are 
drawn apart is probably fallacious, and many surgeons who 
employ extension do so, as already stated, with the sole object 
of controlling muscular spasms, and admit the iaiptffisihility of 
separating the articular surfaces. 

One great objection to this plan of treatment is the ii'k- 
someness of the position to the patient and the loss of power 
which is produced from such a long-continued fixed position of 
the whole body. 
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If the tractiou is mode by baodagee fixed below the knee, 
the knee joint is much more likely to be est«nde<i Ui»u the 
hip joint i uid c&ses are recorded in which it hns been asserted 
that tite knee joint has been deleteriouslv 'infiueaced by sudi 
traction.' 

The fised isAtpaRitioa of the limb may be, as we have 
aLi«ady seen, either the result of effusion into the joint, or it 
may arise from irritation in tie joint independeutly of effusion. 
Betraclioii of the muscles is in either caae usually present. 

In order thoroughly to fix the hip joint, the apparatus 
mnat control the movements of the pelvis, and this van only bo 
effected by controlling the movements of the trunk. For this 
purpose, the long splint, reaching from the axilla to the foot, 
fixed to the thorax and le^, and having a pei'iiiseal bond, was 
formerly the usual mode of treatment. 

When the straight splint is used in the present day, the 
patient is usually placed first under the influence of au 
aniesthetic, and even then the use of considerable force is souie- 
times necessary before the joint can be sti'aighteued. 

The objections to this plan of treatment are — 

1. That it necessitates placing the limb in a straight jiosi- 
tion, the result of which is the production of inter-ai-ticular 
pressure, as already explained. 

2. That this splint retains the joint coustEintly in one 
position and so favours ankylosis. 

The effect of the long splint is no doubt better than that of 
leaving the joint unsupported, but it will not compaj-e favour- 
ably with the treatment to be presently described. 

Thei-e ai*, however, occasions when the long splint will bo 
beneficiiil. That is when in advanced disease dislocation has 
occurred. In these ctiaes it is advisable to administer chloro- 
form, reduce the dislocation, and apply the long sptiut. 
Ankylo^ usually follows, and is the beat result which can be 
obtained. 

The apparatus from which tiie author has seen the bent 
results is that which Mr. Chance has employed at the City 
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(.JilliOpieiiii! Hospital for many years, but whicb is yet very 
little known t« the profession. It will be described preaeutly, 

During the Inst few years, Mr. H. 0. Thomas, of Liverpool, 
has introduced a mode of treatment very similar in principles to 
tbat of Mr. Chance. That is, he baa recognised the iinporiance 
of extending the apparatus as high as the shouldei-s, ho aa to 
control the movements of the pelvis, but bis instrument does 
not restrain the incurvation of the lumbar vertebrse, and its 
frequent re-adaptation is difficult. 



H. 0. Tim 



» Treatment. 



This plan of treatment is based upon tbe fallowing tlieories : — - 
That whatever may be the origin of bijh-joint disease, the 
morbid state is kept up by movement of the joint. 

Thut stilf joints are not the residt of too long confinement in 
an immovable position, but are caused by inefficient and inter- 
rupted conti'ol of the diaeosed articulation and by permitting its 

That extension is not only uniiece-ssiiry but is harmful. 

The following is a description of the appai-atus employed by 
Mr. Thomas and the manner of using it : — 

The patient standing, the foot of the diseased side is raised 
on books, itc,, until the spine assume? a normal cui'va.ture (until 
incurvation is reduced). A long flat piece of malleable iron 
( 1 in. X ^ in. for an adult, | in. x i^ in. for a child) is taken, 
long enough to extend from the lower angle of the scapula 
to the lower border of the calf cf the leg, slightly internal to 
the centre. This rod is bent by wrenches to the form of the 
body. A thoracic belt, made of hoop iron (^ in. x ^ in.) 
is fixed to the top of the i-od. , A thigh belt of hoop iron 
(I in. X ^ in ) is attivched at one or two inches below the 
fold of tbe buttock. Another piece of metal of similar strength, 
equal to half the circumference of the calf, is united to tbe 



' Thia idea 'm erroneous, as long-continned positic 
it will be very Hkelj to be followed by ankylosis. 
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lower extremity of the upright. The part a which is on the 
diseased side is not to touch the side of the thorax, but the part 
B 13 to fit closely. If both hip joint-i are diseased, the apparatnn 
should be made double, as in fig. 69. 





Thomas lecommtnds the double upnght iiibilcises even 
when only one limb la affected The ajipaiatua ih to be 
covered with boiler felt {No 1 thickness) and basil leather 

'Tlie patient being placed in the machine, a strap and 
buckle close the upper circle tuiind the chest, and the Irnih h 
bound with flannel from the calf upwards, bejond the thi<,l) 
circlet. The surgeon must he pio\idisd with smlible wrenches 
by which he can himself alter the apparatiiH to the exact shape 
of the body and limb, and make any alterations that may be 
Hubsequently ref[uired. The upright must have a rotaldon 
outwai-ds and pass to the inner side of the popliteal space. 
This will prevent rotation inwards of the limb. 
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' Should the mstrument rotate towards the diseased side and 
so beooniB a side-Bplint, the Bui^eon should contract the longart 
wing of the upper crescent B and extend the short one ; or if 
the instrument does not rotate, jet the stem is not over the 
prominence of the buttock and well behind the thigh, then the 
upright requires more twisting with the hooka (wienches) ; or, 
if the trunk portion of the upright threaten to ulcerate the 
skin, the angle at c should be diminished until the portion 
from A to c is a plane surface. The patient is to be kept in 
bed during the acute stage of the disease. When this has 
passed and suppuration has been avoided, the patient is allowed 




to go about on crutches with the apparatus still upon the limb, 
and an " iron patten, at least four inches in depth," placed 
under the shoe of the sound limb, as in the figure.' 
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' These must be continued until the limb is well atrophied 
around the great trouhiuiter ; the outline of which should be 
more discernible than that of the sound side.' 

In the third stage of treatment, the apparatus is used only 
during the day. 

la the fourth stage of treatment, the crutch and patten are 
used alone. 

' Forcible flexion, extension, tenotomy, or chloroform, &c., are 
to be avoided as unnecessary.' 

' The limb should be gently persuaded to come back fi-om 
the erring position, and as it assents the wrenches " should be 
used to alter the hip instrument towards the nonnal lines." ' 

Mr. E. J. ChuTice's TreatjiteHf. 

The principles upon which this treatment is baaed ; the 
almost immediate relief from pain which the patient experi- 
ences when the splint is applied ; and, above all, the good 
results which are ultimately obtained, have convinced the 
author of the excellence of Mr. Chance's plan of titating this 
disease. 

The chief objects of treatment are ; — 

1. To subdue the inflammation. 

2. To restore free movement. 

The most important indication is rest to the inflamed joint, 
and immediately this rest is afforded piin generally ceases. 

'rhe best means for obtaining rest are : — 
1. Tlie piiDne couch. 
3, The mechanical instrument. 

Cpon the pi-one couch the patient I'eclines in a position of 
perfect rest to the disesised joint. He can move his arms and body. 
He can play, i-ead, work, and eat easily, and without disturbing 
the joint; whereas in the supine position on an ordinajy bed, 
these occupations are accomplished with difficulty, and with 
disturbance of the diseased parts. 

The mechanical instrument is constructed and used upon the 
principles of fixing the joint in the position assumed by the 



134 



THE SUHGERY OF DEFORMITIKS. 



rlifit'ase, and of moTing it diy by day,, and by umaH degrees, 

towarils a normnl position. 

To fix the joint, it in necessary to control tlie moTements of 

the pelvis, and that cannot be perfectly accomplished unless the 

flexion of the trunk be also eonti-olled. 

This fact will be apparent if we consider the great leverage 

power ot the trunk upon the thigh joint in compaiiaon with the 

power of the pelvis aione upon the same joint. 

If the apparatus reaches no higher than the pelvic belt, 
almost every movement of the 
^"'■"'- trunk will move the pelvis, be- 

cause the belt cannot bo so firmly 
fixed upon this part of the body 
as to control the powerful levemge 
of the whole length of the spine. 

la order to fix the spine, it is 
necessary to employ an abdominal 
belt. Without this belt the pelvis 
could become tilted by incurva- 
tion of the spine, a result which 
would especially occur when the 
psoas muscle was contracted. 

The accompanying figure re- 
presents the principles of Mi'. 
Chance's apparatus. 

The instrument is constructed 
as follows ; — A pelvic belt, a, is 
iidapted below the iliac crests. 
An upright bar, B, passes from 
this belt to the height of the 
shoulders, and terminates in a 
pad. From this pad proceed 
straps c, forming ai'mlets, or 

shoulder straps. Fiom the pelvic belt pi-oceeds a stem, n, which 

is fixed by a leather casing to the thigh, and the stem in movable 

by means of I'ack joints, e, in the directions both of flexion and 

exteiusion, as well as abduction and adduction. 
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In applying the inBtninient the inclintitioii of tbe jointH 
shouW be adapted to the position in which the limb is held 
by the patient, and the apparatus must then be buckled on 
with as little disturhanee of the joint as possible. 

If this be done carefully the joint is im mediately rested, and 
pain ceases at once, or very soon. 

The next important indication in the treatment ia to effect a 
gradual redresaement, by moving the joint day by day, so as to 
bring the leg by degrees into a straight and extended position 
and to prevent ankylosis. 

These movements require great care ; they mnst always be 
made by the surgeon himself, and should always be stopped 
short of leaving the joint in a position which gives the patient 

As this adaptation proceeds, slight altei-ations in the straps, 
or other parts of the inatrument, will generally be necessary, 
and the care and ingenuity of the surgeon will be called for t« 
meet the requirements of individual cases. It will be to the 
advantage of the patient if the instrument and the couch both 
be employed, and, under no circumstances, should he be allowed 
to walk about. 

Cases seen in very early Btagea of the disease may be treated 
by the couch alone, hot water fomentations and turpentine 
liniment being also employed. 

In dealing with cases in which the disease is so far advanced 
when they come under treatment tliat ankylosis is a necessary 
result of cessation of the disease, the surgeon should endeavour 
to place the leg in a slightly bent position, that being probably 
a better one for all purposes than if the leg were fixed in a 
straight line. Borne surgeons, however, consider that a straight 
position is the best. 

When the patient baa so far improved that the sut^^n 
conaidere he may be allowed to leave the conch and get about^ 
the aide bur of the instrument is to be extended to the ground 
and attached to the sole of the hoot, having a cog-wheel joint at 
the knee and a fnint stop-joint at the ankle. By this means 
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the weight of the trunk ia transmitted directly to the ground, 
and the hip joint is relieved from pressure, thus dit-pensing with 
crutches (see p. 1 33), which are neuessaiy in Thomas's treatment 
of this Btage. 

For a long time, for many months at least, after all 
sjmptoma of disease have siihaided, there remains a tendency to 
a return of the affection upon very little provocation, 

A slight injury to the joint from a blow or a fall may 
I'C-estn.bliah the disensed condition, wliich was thought to be 
perfectly cuj'ed. Therefoi-e, it Ls very impoi'tant that the patient 
should he extremely careful for a long time after the disease 
has apparently ceased. 

The auppoi'ting apparatus is a great safeguard against in- 
jury, and that which I have recommended, and just described, as 
invented and used by Mr. E. J. Chance, of the (Jity Orthopsedic 
Hospital, possesses the very great advantage ovex many others 
that it can be worn by the patient with perfect comfort. 

Treatment of Ahgceaain or around the Joint} — Adistinction 
has to he drawn between the chronic and the acute form of 



Acute abscess may form in the neighbourhood of the joint, 
and then retjuires early incision. It ia chronic abscess in the 
joint, however, which more often requires our careful consideis- 
tiou in this disease. The development of chronic abscess is 
usually BO slow, and the patient experiences so little pain and 
inconvenience from its exuttence, that cautious sui^eons hesitate 
to evacuate the contents of the sac until the symptoms become 
urgent, that is, until the abscess either threatens to o))en 
spontaneously, or inci'eases very rapidly. The reasons for 
avoiding an operation are, fii'st, that inflammation of the walls 
of the sac or putrefaction of the pus is very likely to occur^ 
and the effects of these accidents is very often fatil to a patient 
who is in n weak condition of health. The author has seen 
cases, in which chronic abscess had been present for several 
years, die from fever a few days after opemtion. Even if inflam- 
' H. Macnaughton Jones, Thu Laimet, July 2. 1881. 
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* matiOD dnea nnt supervene, we yet run a I'isk of increased 
. Hiippuration occuiTing from the wails of the sac, Rnd the patient 
I may Biiccumb to the drain upon his vital powers which this 
increased flow of pus will occasion. 

MoreOTer, unless one or other of the above-mentioned indica- 
tious for operation ia present, the abscess, if left alone, mny in 
time become absorbed. 

The good results which the author has seen follow abeolate 
rest to the joint when abscess has l>een present, lead him. to 
defer operation until the symptoms clearly denote that evacua- 
tion of the pna is neces-'ary. If the symptoms indicate a necea- 
fiity for the removal of the fluid contents of the joint cavity, the 
aspirator may be used, but the case should then be closely 
watched, so that when the pus or other fluid re-acctimuiates, it 
may be operated upon without loss of time. 

The re-ncctimulation often occurs very rapidly, and several 
or many punctures of the joint may be necessary, Mr. H. 0. 
Tbomiis has well described the necessity of this repeated pnnc- 
ture, and he hue fouud it desirable to opei'ate once every twelve 
houvs for six days in a case which was in time perfectly cured. 
Repeated removal of the fluid seldom fiiils to cause a cessation 
of the abnonnal secretion. Some few cases, however, occur, 
which resist treatment by aspiration, and in these Mr. Thomas 
advocates a free opening of the sac — the surfaces of the wound 
to be kept open, and freely and frequently washed and anointed 
every few days with oil to prevent premature scabbing. Al- 
though this latter i>art of the treatment is not in accordance 
with the usual practice of, modern surgeons, there is yet much 
to recommend it. If this plan of free opening, washing, and 
oiling is not adopted, the antiseptic system of Lister should be 
employed, or Mr, Callender's plan of evacuation of the pus and 
hyperdistension of the sac with a solution of carbolic acid (one 
part of acid to forly paits of water) may bo tried. 

The most dependent part of the abscess should in all cases 
be chosen for puncture, and the walls should be supported and 
brought into apposition by bandies or strapping. 
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Excision of the Joint should be left as a last resource. 
It is an excellent rule, as laid down by Mr. Holmes, ' that a 
large or important joint ought not to be excised while any- 
reasonable prospect exists of a cure without operation.' This 
rule might well be taken to include eveiy joint of the body. 

In cases in which the patient is likely to succumb from 
general constitutional irritation, and in which thorough rest of 
the joint has failed to control the disease, excision may be 
desirable. 

However severe may be the symptoms in any given case, 
excision should not be performed until such treatment has been 
tried and found ineffective, and the author believes that if 
thorough rest, in the manner advocated, were adopted early in 
the disease, the necessity for excision would very rarely occur. 

Cases occasionally occur in which, as Mr. Holmes has 
pointed out, an operation is especially called for. These are 
cases in which the disease has produced necrosis of large pieces 
of bone; in some instances the head of the femur has been 
found separated from the shaft and from the ligamentum teres. 
Under such circumstances recovery appears to be impossible so 
long as the dead bone remains unremoved. 

For details of operation the reader is referred to works 
upon general surgery, and especially to Mr. Holmes's ' System 
of Surgery,' and to his remarks upon excision of joints at the 
meeting of the British Medical Association at Cambridge in 
1880. 
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CHAPTER IX. 

ANKYLOSIS AND OLD UNREDUCED DISLOCATIONS. 

Ankylosis.— Synonyms — French, Anh/lose; German, Gelefikver' 
Tvachsung ; Italian, Atichilosi ; Spanish, Anqnilom. 

Ankylosis. 

Ankylosis or stiff joint may depend upon one or more of the 
following conditions : — 

I. Osseous union of the articular suifaces.^ This kind is 
also called true ankylosis or synostosis. The union may be 
more or less extensive. It is usually an acquired affection ; 
but it has been known to be congenital. 

II. Cicatricial adhesions between the articular surfaces, 
formed of connective tissue. 

III. Adhesion of the walls of the synovial sac which line 
the folds of the capsule, formed in the direction to which the 
limb is bent. (See Henle*s ' Anatomy.*) 

IV. Osseous deposits formed in the joint. 

Y. Alteration of the articular surfaces by ulceration of car- 
tilage or bone ; restriction of movement being caused by uneven- 
ness of the contiguous surfaces. 

VI. Cicatricial contraction of the articular capsule and of 
the accessory ligaments. 

VII. Fibrous bands from inflammatory new formation 
within the joint. 

VIII. Extra-capsular (spurious) ankylosis. Fibrous adhe- 

' See Billroth's Surgical Pathology ajid Therapeutics. 
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sions between bones, muscles, tendons, ic. Exostoses, muscular 
contractions. 

If a joint of a, limb is not properly sapported during severe 
inflammatory affections, dislocation, more or leas complete, may 
occur. This complication may be caused either by contraction 
of the flexor muscles, or from the weight of the limb, or from 
other causes producing malposition of the limb. Tliia condition 
is caliei] compound ankylosis, 

Ciuses qf Anh/losiB. 

1. In OMAije.—OnseonR growths or loss of elasticity in liga- 
ments, the joints mostly affected being the coHtocertebral, in- 
tervertebral, and sometimes the carpal, tarsal, stemo- clavicular, 
and others. 

3. Structural changes, the result of inflammation, either 
genera], traumatic, or specific inflammstion, but espwially 
serofvlous, rheumatic, gouty, and sijpkilUic. The disease calleU 
gonorrhosal rheumatiam praducea very aevere and often in- 
tractable ankylosis. 

3. Pressure has been supposed to give rise to ankylosis. In 
lateral curvature, for instance, 

4. Long-continued repose of a joint in one position. This 
form of ankylosis is ui;ually spurions ; but a case of fibrous 
ankylosis, presumably fiom this cause, is recorded by Mr, 
Euthn.' The last of these causes calls for further remarks. 

Stiff finger and wrist joints often occur after long confine- 
ment in one position in cases of fractured forearm, and it becomes 
a question as to the cause of such stifiiiess. If some infiamma- 
tory action is occasionally set up in these joints, such result Is 
certainly not always the case. Possibly the cedema which gene- 
rally occurs in the hand under such cii'cumstances may have an 
influence. 

When (edema occurs, the individual fibres of the connective 
tissue are separated by effused phiama, which is well shown in 
a drawing by the author, fi-om a preparation made by Dr. 
' Path. lioc. Tram. vol. xsv. 



Klein, in tbe ' Atlaa of Histology,'' and if this condition should 
exiat for se\feral weeks, we may presume that its effects will 
he more or less organisation of the plasma and adhesion be- 
tween the fibres. 

Sir James Paget' records the ease of a gentleman who, in 
'a half-lnnatic condition,' remained in a, sitting postnre for five 
years, ' At the end of this time his knee joints wei-e contracted 
to a right angle, and felt as if absolutely fixed.' . . . ' After 
some weeks of extension with instrumeutB, the knees were 
straightened, and power over them was completely gained.' 

Sir James Paget has described other cases in suppori^ of this 

This subject has received conaiderahle attention on the Con- 
tinent. Teissier,* Menzel,* and Reyher * have published the 
results of their researches upon this subject. 

Mr, Jacobson* refeiB to these publications, and I'emarks that 
Teissier asserted that long-continued immobility may produce — 
'1. Escape of blood or sernm into the cavity, into the sub- 
synovial cellular tissue, or into the soft pai'ts outside the joint. 
2. VascHlar injections of the synovial fringes, with formation 
of false membranes. 3. Alterations of the cartilage, e.g. swell- 
ing, softening, and erosion. 4, Ankylosis ; this is shown to be 
not only frequently fibro-ceiiular, but in one case at least, where 
the thigh was amputated for non-union of a fractured femur 
after twenty-two months of extension and immobility, it is 
proved that actual fusion of contiguous articular aurfiices may 
take place.' 

M. Teissier believed that immobility of the joint caused 
Buppi'ession of the synovial fluid, which further caused engorge- 
ment of the joint structures. 

' Ailag of Butalogy,' pl.-Tiii. 6g.siv.,dest:iibcH on p. 33, Ly E, Klein, 
F.B.S., and E. Noble Smith. London, 1880. 

" (7rt)!iDi»iZ*c(!W»«,2nd edition, edited by Howard Marsh, 1879,p. 213. 

• Gas. Mldieale, Sept. 25, Oct. 2, 1811. 
» Arch.fvT JEJin. Chir. Band lii, 

• DmUiahe Zeitickrift fir Chir. B. iij. 

• Foot note to Hilton's Leeturam Jieit and Pain, 3rd edition, p. 321. 
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Menzel confirms theae obaervationa. 

Dr. Eeyher found that ' in certain casea, especially where 
the immobility hns been from time to time inteiTupted, nlceru 
tion of the joint cartilage takes place.' 

Ml-. Jacobson further remarks tliat, 'in rightly estimating 
the efft^ts of rest itself in. such cases, due weight should be given 
to the following points : — 1. Th.at in a, ceiiain proportion, e.g. 
where the joint chiinges have followed prolonged treatment for 
fracture, the primary injury may have set up mischief in the 
joint, unnoticed at the time. 2. The posaihility of the pre- 
existence of a constitutioual condition predisposing to nrtliritic 
changes. 3. The pronenesa of certain joint cartilages, after 
young adult life, to show signs of commencing degeneration.' Mr. 
Bruce's ' account of changes in articular cartilages is referred to. 

DiagTwsis.^Wontust distinguish between stiffness, the result 
of existing inflammation, and that which ia the result of morhid 
pvooesaes which have subsided. 

Pain in ajoint, upon movement, caused by inflamiuBtion must 
be distinguished from jMJn the result of stretching adhesions, or, 
if there m subluxation, from undue sti-aining of the ligamentous 
structures. 

The voluntary fixing of a joint by the patient must not be 
mistaken for permanent stifiViess. 

Upon attempting to move an ankylosed joint pain may he 
an indication that oaseoue ankylosis doea not exist, especially if 
the pain occur upon the aspect ^ro»i which it is being forced. 

Diaynoaig of the C'/iariicler oft/te Anhyloiia. — If the result of 
synovitis (acute, sub-acute, or chronic), the adhesions are 
usually within the joint. In rheumatic cases they may he ex- 
ternal or internal. 

True- bony ankylosis is less common in ball and socket 
articulations than iu others; very rare in jaw and shoulder 
joints. In the hip and shoulder the mobility of the pelvis and 
scapula sometimes render the diagnosis difiicult. 

Chloroform is a great assistance in determining between 
■ PalL Tram. vuL xi. 
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osseous and ligamentous ankylosis, but is not infulHble. Osseous 
ankylosis is tbe exception. 

Immobility does not necesaarily indicate bony union, but 
there is a certain degree of elasticity in the one case not present 
in tbe other. It has been stated that, if by pressure tendons 
can be made prominent of muscles brought into action, some 
movement in the joint must be present. But muaelea which 
pass over another joint as well aa over the ankylosed one may 
be brought into action by such manipulation, and if an antes- 
thetic is not employed, the patient may contract a muscle 
independently of moving the joint. In bony ankylosis the 
patient feels a greater shock from percussion upon the ex- 
tremity, but this is only a relative symptom. 

Gentleness should be observed in examining a joint, as rough 
movements may excite muscular contraction, which will limit, 
more or le^s, the degree of motion of the joint. Moreover, if 
any active disease be present, or has only lately subsided, rough 
handling might be productive of considei-abte mischief, or, at the 
least, might give unnecessary pain. 

Treatment. — In true (osseous) ankylosis the only available 
treatment is division of the bone for reunion in an improved 
position, or an attempt maybe made to form a new joint. "With 
the first object the operation may often be performed with bene- 
fit, but with the latter the result is very uncertain, unless only 
a few apicnla of bone interfere with motion.' In the elbow 
joint, however, operation is usually successful. 

For other forma of ankylosis. If slight and exti-a-capsbiar, 
frictions, passive movements, steam vapour baths, oltflginous 
embrocations, shampooing, and gi'adual movements by means 
of mechanical instruments may be employed, 

' During active and severe disease of a joint, where the degree of 
disDi^^onisation necessitalea ankylosis, ttie joint shoold be placed in the 
position in which it will be most useful to the patient an a stiff joint. 
For the hip and knee, alight fleiion of those joints is best. For the 
ankle, the foot shonld Le placed at right angles with the leg. For the 
elbow, safficieutlf flexed for the band to reaah the mouth, with the 
hand half-a-aj between pronation and supination. 
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The tendonfi of contracted muscles or bands of fascia may 
often be divided subcutdneoiiBly with advantage, after which 
the limb ehould rest supported for several days, or until the es- 
temal wound has hea,]ed, before any further attempt at reduc- 
tion of the ankylosis is made. 

Mec/ianienl exteTieioji, by means of instruments adapted to 
the limbs and with cog-wheel joints, is applicable to some 
cases, but should not be continued if much pain is caused 
by it. 

ForeibU lieiluctinn of Ankytoais {SrvtemeTit/orci). 
This treatment requiren great discrimi nation and judgment, 
and if undertaken, the following conditions are imperative : — 

1 . The general health of the patient mnst be good. 

2. Several months should haveelapsed.afteractiveinflamnia- 
tion has ceased, before such treatment is adopted in any ca«e ; and 

3. When the cose bos been associated with a scrofulous 
diatlieaia, it is safer not to employ this mode of treatment 
until several years have elHpsed, nor untii the patient has been 
perfectly restored to health. 

In early life great care is necessary to prevent injury or 
separation of the epiphyaes from the shaft, before their union 
has become completely ossified. Bauer had to amputate in con- 
sequence of separation of the epiphysis of the tibia in a youth 
aged 10, and he states that the force employed was gentle.' 
Other cases of ankylosis upon which he operated made good 



Originallymechanical apparatuses were employed for straight- 
ening limbs by briaement force ; but Diffeubach introduced the 
practice of using the hands only. The former means should, 
except under exceptional circumstances, never be employed. 

Langenbeck was the fii'st to employ anajsthetics in oi'der to 
paralyse the muscles, and to remove pain while the adhesiona 
were broken down. He considered that amestheties would ren- 
der the divisions of tendons unnecessary in these cases. 
' OrHtopedic fiHTgerg, by Louis Bauer, New Tork, 1868. 
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Brodbarst, however, pi-efei-s to divide all t«nse tendons, 
and bonds of &sd(e, and lie lays down the fullowuig rules foi 
brenking down adhesioiis ; — 

1. That cicatrices, t^nse Tascije, and tendons of contractwl 
muscles, if present, are to be sobcntaaeously divided, and the 
pnuctureB allowed to heal, before forcible flesion or ext«nsioi) 
is employed. 

2. That the muscles are to bequiteparalyKed by the anieathetic. 

3. That moderate force alone is to be used, and generally 
with the hands only {without instriimentHl aid). 

4:. That the adhesions should be ruptured by flexion in 
preference to exleneion, becnuse flexion is the safest. If the 
epijihyaes are yet ununited to the shafts, Bauer advises extension 
as safer than flexion. 

o. That, after breaking down the adhesions, no attempt 
shouldbemadedirectly to restore the position of the limb, uor to 
examine the state of the joint. But the joint should be imme- 
diutely fixed by some retentive splint or other apparatus, which 
has been prepared beforelwnd. 

5. The joint should remain at rest until all teudernesa 
about it hiis ceased. Several days should always intervene. 
Gentle movement should then be commenced, and repeated at 
intervals, the length of these intervals varying according to the 
progress of the case, the mauipulations being made daily, or 
every second or third day ; or longer intervals may be neceKsary. 
If these movements occasion pain, hot-water fomentations or 
the hot-air bath may be s\itEcient to relieve the patient ; but it 
is often necessary to i-eadminister an amesthetic. 

If any tendons have been divided, the extension must be 
verj' gradual, bo that they shall not bo overeti-et^shed. The 
muscular rigidity which is present in some cafles, especially in 
those arising from rheumatic inflammation, is more difficult to 
get rid of than the ankylosis itself. 

For producing antesthesia, chloroform or ether is i^ually 

Liii'ed ; but nitrous oxide gas may be used in many cases. 

Subi^equeot treatment by passive motion, frictiL-u, hot-air 



d 



1^6 



THE SUBGEHT OF DEFOBMITIES. 



baths, or other emoHentB, may be necessary before the normal 
condition of the joint can he completely restored. In many 
bad cases free motion is never completely restored, and thei's 
is often a tendency to refixation, so that in sndh casea improved 
position is the chief or only resnit effected. 

Although depi'ecatLng the employment of mechimical ap- 
pai'atus for the reduction of ankylosis, Mr. Brodhofst remarka 
upon an exceptional case, in which he employed iustrnmantal 
assistance for operating upon the hip joint with success, after 
attempts to relieTe the patient by hand alone had failed ; also 
in a case of ankylosis, in which the tibia was ])artia]ly dis- 
placed backwards, Mr. Brodhurat used an appanitus with suc- 
cess, which effected flexion, by using the postenor surface of 
the knee as a fulcrum ; and it would seem to be, perhnps, a 
safer means of treatment than by moTements with the hiinds. 

Ankyloiig of the Knee Joint. 

SometimeB the patella is united to the femur. This is a 
serious complication. If the joint is ankylosed in a flexed 
position, and the patella is united to the femur by fibrous 
attachment, attempts at reduction are likely to result in dis- 
location of the tibia backwai'ds, and even if reduction is accom- 
plished, the restoration of the functions of the extensor muscles 
is generally impossible. 

Some cases of false ankylo-sia resist all attempts at reduction. 

If the tibia is partially displaced backwards upon the 
femur {and perhaps rotated outwards), the upper extremity of 
the 1^ must be brought forward during extension, for if the 
log he only extended upon the thigh, complete dislocation may 
be produced. For example, if the bones are placed as in fig. 72, 
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the effect of extension might result as in fig. 73. 




apparatus above 



This accident may be avoided by using i. 
referred to. 

Ankylosis of the Anile Joint. 
The position aesiiraed by the foot during infliimmatory 
affections of the ankle joint often simulates talipes valgus or 
talipes eqniniiH or eqiiiuo-yanis. The former position may be 
produced by walking, and the latter by the weight of the foot 
alone, or by pressure from bed-clothes. Diay-Aosis is U> be madn 
between these cases anil talipes the result of muscular oon- 
tracliou, and deformity from fractm^. 

Aiikijloaia of the Jaw. 
same causes that produce ankylos 



Causes. 
jointa may also affect the tempi 



sillary articulation; but 
the causes of inflammation which are peculiar to this region are 
irritation from affections of the teeth and alveoli, mercurial 
salivation, and cancrum oris. 

A case of extension of inflammation from, the ear, the result 
of mea^ileB, is recoi-ded by Mr. Heath,' aad a case of osseous 
ankylosis accompanying disease of the cervical vertebrie is given 
by M.r. Hilton.' Mercurial salivation, cancrum oris, imd other 
affections which lead to the formation of cicatrices of the mucous 
membrane of the mouth, are likely to produce closure of the 
jawa. 



Esmi 



■ch ' describes the elastic nature of the mucous n 



' Injitriei and Diieatei n/ tht Jarci, 2ad e^t., Jjondoa, 1872. 
' I^ctvTBi oa Bent and Pain, 3rd edit., by Jacobaon, London, 18S 
' Bie Jiehandhmg der narbigeti Sie/irklevun^ dvrch Sildmig e. 
kiHstUchiin Oele„Ji£i am rnfcriie/cT, Kiel, 1860. 
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bnine of the cheeks, whicii allowa the joint to be opened wide. 
If this elasticity is lost, by the transformation of the mucous 
membrane into fibrous cicatricial material, the range of uiotion 
of the jftw becomes restricted, and in the course of time contrac- 
tion of the cicatrix causes complete ankylosii of 
the temporo-maxillaiy articulation. Contraction of 
the muscles may Bometimes be the cause of closure 
of the jaws. 

Treatment. — For OBseous ankylosis (a rare con- 
dition) K false joint must be made. It is difficult 
to reach the ueck of the jaw, so that in the majority 
of cases it is advisable to make a false joint by 
dividing the ramuH aa high as practicable. 

For fibrou.s ankylosis forced movement ma^ 
3 be adopted. Barrett's apparatus is a very con- 
venient form of wedge for forcing the mouth open, 
but other forms of screw apparatuses are used. 

For ankylosis from contracted cicatrices there 
are two kinds of opeitation, which cmiaist in — 

1. Dividing and stretching the cicatrix. 

2. Dividing the jaw, and forming a false 

(1) Openition upon the cicatrix can only be 
|l '^ performed when the tisanes of the cheek beyond 

the mucous membrane are not involved in the 
fibrous new formation, 

To prevent re-contraction of the cicatrix after 
its division, it is necessary to adopt 'shields,' to 
fit on to the antagonistic surfaces of the jaws. 

The process is very tedious and painfnl. 

(2) Ernmarch's operation consiists in removing 
a small piece of bone from the jaw, in front of the 

cicatrix, and foi'raing a false joint ; RizzoU's operation is simple 
division of the jaw without removing a piece of hone. The 
former is more likely to be successful than the Utter, as there 
is a great tendency to reunion of the bone. 
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Esmarcb's operation is suitable where one sitle of the jaw 
only is affected. It gives ' the patient a very useful, though one- 
sided, amount of masticatorj power in two or three weolcB, and 
with, very little BoffeiTng or annoyance.' ' 

Ankylosis may be dependent upon or comptirated by con- 
ti'action of the niasaetfir, in which case it may be necessary to 
divide that muscle. 

Ankylosis of the Hip Joint. 
If the ankylosis ia osseous, an operation may be peifoi'jned 
for the purpose of obtaining a stiff joint in an impi-oved 
position, or with the object of pvoJuciug a falsie joint. The 
attempt to produce a false joint may fail, and if auccesfifnl, the 
usefulness of tlie limb may possibly be less than if the junction 
had become osseous. Cases have been reported, however, in 
which both a movable joint and a naeful limb liave been 
obtained. Mr. Gant has had some good cases of this kind ; 
he divides the bone between the two trochanters. Dr. Sayre 
has excised a transvei-se plate of bone from the neck of tbe 
femur, and produced a false joint; and Mr. William Adamw 
divides the neck of the bone subcutaneously. Ehea Barton, of 
Philadelphia, was the fii'st to operate in these cases : he divided 
tbe neck .of the femur by open wound. Sir. Brodhurst hii.s 
also recorded some eases. 

Spurious Au/cylosis 
Is caused by fibrous adhesions between bones, muscles, tendons, 
and othei' tissues in the neighbourhood of a joint, also by 
exostoses and muscular conti'actions. If adliesions take place 
sufficiently near to any joint to limit its normal range of 
motion, the condition is called spui'iuus ankylosis. It ia un- 
necessary here to enter minutely into the great variety of con- 
ditions which may exist ; but with regard to one o£ the varieties 
of spurious ankylosis, viz. stijf joints fdlnwiwj the tiswil 
treatment far fracture of one or other of the bones of the 
' C Beath, eji. cit. 
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extremitien, a. few remarke are necessary. Much might be 
doue to prevent the occurrence of these stiff joints, by fre- 
quently applied passive exercise of tlie parts. If the fi-acture 
is situated very near t« the joint, the difficulty of employing 
passive motion is, of course, proportioniitely great, and CoUea'B 
fi-acture of the forearm has been eoniiidere[l to be one in which 
no movement of the hand ought to be allowed. 

The writer has, however, devised a plan for makiiig the 
l>art of the pistol-shaped splint, which is in conjunction with 
the fingers, movable opposite the respective joints, and so allow 
passive movement to be made without disturbing the setting of 
the fracture. 

A splint has also been invented by Dr. Carr, an American 
surgeon, for the treatment of Colies'a fracture, and the results 
attained from its use are reported to be very good. 

It is said to ' relieve the patient from much discomfort and 
disability, allowing him to use his fingers and thumb, and 
thus, by the excellent position obtained, preventing the stiff- 
ness frequently occurring after thia fracture.' ' 

I am indebted to Messrs. Krohne and Sesemann (the makers 
of this splint) for the following illustrations. 



P 




' Bt-iiiaA Med. JoMiial, Apnl 9, 1881. a description of Bcme c 
tieated at Uciversity College Hospital, by Mr. Christopher Healli. 
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The Manipulations of Bans setters 
Are usually directed to the breaking down of some slight 
adhesion, which has caused considerable pain upon movement 
of the joint. 

Cautious movements of the joint when such adhesions exist 
may have the efiect of setting up slight inflammation, whereas 
forcible movements, sufficient to break down the new tissue, 
will geneially be followed by immediate cure. 

In thia class of stiff joints the movements are retarded more 
by pain than by mechanical impediment, and this pain is 
usually referred to one or more cireumscribed localities. 

The tender spot is to be pressed upon by the thumb of the 
surgeon, while the joint is suddenly and forcibly moved in the 
direction which ia painful to the patient.' 

The painful spot is probably one fixed point of an adhesion, 
and if thif should be upon one of the small bones of the carpus, 
the thumb pressure will prevent the bone beiug displaced 
during the flexion of the joint. Fixation of the painful end of 
the adhesion will also help the rupture of the adventitious band 
instead of allowing it to be torn from its attachment, the 
former I'esult being less likely to be followed by pain and in- 
flammtbtioD than is the latter. 

These manipulations are usually very [lainfol, and the use 
of nitrous oxide gas will often be desirable.' 

If a case of long standing or one which for any other rejison 
presents a probability of difficulty has to be upeiated upon, it 
is advisable to employ poultices and hot water fomentations for 
several days before attempting to break down the adhesions. 

Old Unreduced Dislocations. 

Although the dislocated articular extremities of the bones 
in unreduced dislocations will, in the course of time, adapt 
themselves partially to their new positions, yet perfect move 

' Banf->etHi\g (to called), by W. P. Hood, 1871. 

' tSee Howard Marsh, Mudical Times and Ga-cette, April IT, IBSO. 
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ment will not be rega,iued. A new cavity Ib formed by effusion 
of plastic lymph, which becomes transformed into cicatricial 
connective tissue, which partly OBaifies. The cartilage generally 
becomes rough and fibrous, and adherent to the pirts upon 
which it rests by cicatricLal connective tissue. The muscles will 
be thrown more or less out of use, and will atrophy proportion- 
ately. Usually there is a tendency for the mai^ina of the old 
socket to become depressed, and the cavity to fill up with 
fibrous or osseous tisaue. This process, however, is very slow, 
and does not always take place. Foumier found the depth 
of the acetabulum and the condition of its cartOage unim- 
paired, although the femur had been dislocated for thii'teen 
years. 

The displaced articular end of bone either becomes covered 
by porcellaneous deposit, or an imperfect fibro-serous surface, or 
surrounded by a synovial capsule. 

Bony deposits may take place in the tendons and other 
fibrous structures aroun<l the false joint. 

Tendons will be displaced, and may form attachments to 
BUiTounding parts. Tendons, moreover, may be, as Mr, Holmes 
lias described, split by the accident. 

The Length of Time after Dislocation at which Seduction in 
Poaaible. —Ihis depends upon the nature of the injury^ and 
upon the changes which have taken place since its occurrence, and 
these pointfl can seldom be diagnosed accurately until attempts 
at reduction are made. It may be impossible to replace the 
bone even soon after the accident, in consequence of reunion of 
the capsular ligament having taken place. But, upon the other 
band, the shoulder dislocated backwards has been replaced, at a 
period of more than a year after its dislocation, and in another 
case of the shoulder two years after the accident ; the hip on 
the seventy-eighth day ; the wmt six years after the accident ; ' 
the scaphoid seventeen years after displacement.' 

2Vea(meM(.— The patient being fully under the influence of 
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an ansMthetic, the adhesiona whicb bold the head of the bone iii 
ite new position are to be broken down by movements in 
various directions, only moderate force being applied. Reduc- 
tion can then be effected in accordance with the ordinaiy rules 
of surgery. Passive motion should be commenced as soon 
after reduction as it can be done without causing pain. 

In some cases the muscles may have become contracted, 
when it becomes necessary to divide their tendons. Under such • 
V circumstances three or four days should elapae, to allow the 
W^unctures to heal before attempts are made to break down 
adhesions and reduce the dislocation. 

The trunk of a lai^e ai'tery has been known to adhere 
firmly to the capsule or periosteum of a displaced bone (Hamil- 
ton) ; and fatal hremorrhage fium laceration of the artery has 
occurred in consequence of attempts to reduce dialocationa of 
the shoulder joint under such ciiiiumstiances. 

Joints such as the shoulder, which from their construction 
are easy to retliice, are less likely to regain strength when re- 
turned to their proper plax» than joints such as the hip, the 
reduction of which is more difficult. 

If the head of the humerus has affected the nei-ve of the 
axilla by pressui'e, and reduction cannot be effected, it may ha 
necesBary to resect the head of the bone. 
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CHAPTER X. 



DEFORMITIES OF THE S 



The Spine, 
The spinal Dolumn is admirably adapted for fiilfilliiig the 
combined purposes of protecting the Bpiniil curd aud of afford- 
ing B basis of support for the whole truuk. It ia a strong 
yet flexible column, which can. he moved in any direction by 
the muselea which are attached to it, or fixeil by these mustles 
in such a manner that support is given to the rest of the body 
in s great variety of jxisitions. 

Viewed from the side, the epine is eo shaped that it forms 
an anterior curve in the neck and loins, and a posterior curve 
in the back. 

These curves vary slightly in degree in different indivlduala. 
They are due partly to the nhape of the bodies of tbe vertebrte, 
and partly to the intervertebral subatancea. 

The curves of the spine weaken it as a supporting struc- 
ture (although KoUin and Msjendie have asserted the con- 
trary), but enable it to sustain a great«i amount of violence 
without iiyuiy than if it were perfectly straight. 

This advantage, derived from the curves, is exemplified 
when an individual leaps from a gi-eat height. The shock upon 
alighting is disseminated through the column by an increase of 
the cui-vea as well as by the elasticity of the intervertebral discs. 

A slight dorsal lateral curve to the right has been described 
as R normal condition of the spine. Quain and Sbarpey, Bichat, 
JJet^krd, Otto Biihiing, and others offer various explanations 
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of tliis condition, the majority considering it the effect of mus- 
ciilai' action ; but Little, Adams, and other pic. 77. 

modei-n observers, after careful enquiry, have 
satisfied themselves that there are no obvious 
naliirai lateral curves in healthy persons. 

The intervertebml discs t<^ether fonn about 
a fourth part' of the length of the spinal 
column ; hut they are thicker in the cervical 
and lumbar region than in the dorsal, such 
aiTangement being in conformity with the 
greater fi'eedom of motion which exists in the 
neck and loins than in the back. 

In the neck and loins the discs are thicker 
in front than behind, and are thiis the chief j 
factors in the curves which belong to these ^ 
regions; hut in the dorsnt part of the spine 
the surfaces of the discs are neai'ly parallel, 
and the dorsal curve is formed chiefly by the 
shape of the bodies of the veitehrie. 

The intervertebral bodies are very elastic, 
but do not possess the power to resume their 
full thickness after compression, while the body 
remains erect. They collectively lose by com- 
pression about three, quai-ters of an inch in the 
course of one day, and a recumbent position of 
from sis to eight hours is necessary to allow 
them to regain their complet* extension. 

This peculiarity cf the intervertebral discs fl 
is, as Bauer remarks, ' no doubt operative in i 
the establishment of distortion of the spine.' 

It is not considered necessary in this work 
to describe the ligaments which unite the v 
tebne to one another; bat it may be well to Natural Carves of 
remind the reader of the elastic nature of the 
ligamenta subflava, which unite together the laminie, and which, 
' W. and E. Weber slalD one-fiflli. 
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after flexion of tfie spino, tend to restore the columri to ita 
former position, a muth Bmaller expenditure of muscular force 
being required for this purpose than would be necessary with- 
out their assistance. These ligaments act, therefore, like the 
]iga,mentum nuchie of the herbivorous and carnivorous animals. 
The spinal column can be ipoved anteriorly, posteriorly, or 
laterally; or these movements may bo combined in circum- 
duction. The whole spine can also be ratated upon ita own 

In rotation the front of the cervical vertebne may turn 
to one or other side. This effect is produced by each vertebra 
twisting very slightly upon the one below it. The movement 
must always involve many, if not all, the vertebree. 

The muscles of the spine are brought into action for a great 
variety of purposes. Besides the varied movements of the 
column itself, many movementB, ordinaiily supposed to belong 
entirely to the extremities, take a direct basis of action fi'om the 
epine ; and in order to use muscles which have no direct com- 
munication with the Kpine, othera which are attached to this 
column must often be in the Qr&t place ' fixed,' 

The muscles of the back are very extensive and varied in 
tbeir arrangement, so that all the movements which have been de- 
scribed above can be carried out by them. In fact, the muscles, 
if sufficiently exercised, are capable of performing a greater 
degree of movement than the ligaments of the spine will ordi- 
narily permit. 

Aci'obata, whose ligaments have been fi-eely stretched, are 
able to control by muscular action any position to which tbeir 
vertebral column will extend. These perfomiances denote great 
strength rfith mucti lafity of ligaments, and go far to prove 
that the strength of the back, and the power to miiintain it in 
an upright position, depends more ujion a healthy condition of 
the muscles than upon the sti-ength of the ligamentous struc- 
tures ; and we may consider that the chaiucteristic ei"ect 
position of the human body is maintained by the muscles which 
fiurrocind the spine. 
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Mr. Adams ' has stated his opinion, that the ei-ect position of 
the spine is not maintained hy qcHvs tension of the muscIeB, hut 
that it would lie more correct to describe them (the muBcles) ' as 
in a state of viyilant repose, ready on the instant to check and 
limit the flexion of the spine when its balance ia dLstnrhed.' 
Notwithsfcmding Mr. Adams's iiauftl accuracy of research, the 
author ventures to offer the following reasons for differing 
from this view ; — 

The las condition of the spinal and other jointa of the body 
in a. dead person, or in one temporarily insendble, rendei-s it 
impossible to keep the spine of anch a person in an npiight posi- 
tion, even when the individual is seated in a chair. This condi- 
tion of the body is the result of inaction of the musclea, and, 
therefore, the author believes that when an individual holds his 
Kpine ei'ect, some muscular exei'tion ia always exercised. 

T/ie Undeveloped S}n)w. 

The foregoing despription. i-efers chiefly to the fully de- 
veloped spine — the spine of the adult. As we meet with disease 
and distortion chiefly at an early period of life, before the 
spine is fully developed, it is dwirable to consider the con- 
dition of the column during its period of growtli. At bii-th 
each vertebra consists of thi-ee bones, united by cartilage. 
The osseous laminte unite behind during the first year, and 
the body is joined to the arch about the third yeai', The 
centres of ossification for the transverse and spinous pro- 
cesses do not appear until the sixteenth year; and those 
which form the thin plates at tlie upper and under surfaces of 
each body, not until the twenty-first. All these parts are not 
thoroughly joined together, and the bone completely formed, 
untU about the thirtieth year. 

During this period of growth the spine ia more susceptible 
to injury and deformity than after it is fully formed- the vi 
portioBB of bone being even liable to complete separation c 
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from anotlier, aa a consequeiice of injury. Ttin spinH is moi 
flexible, and the normal curvesi are only pftrtially developed ; i 
f&at, in the infant there are no pbysiologieal cui'vea. 



ExCCHVATION (POSTEKIOR CtJRVATOaE OP THE SpiSb). 

This deformity may occur at any age ; it is common in in- 
fancy, iind generally occurs to some extent in old age ; and in 
the luttor iostftDces it is often considered n na,tura1 result of 
senility. In infants the whole body may seem to be affected by 
debility, and the child, when placed ' sitting up,' is unable to main- 
tain the position. K the cft.*e is not quite so severe, and the child 
can remain ' sitting up,' there is a genera! backward bow of the 
apine, and thfj spinous processes of a few or many vertebne will 
project, causing the skin to be stretched over them. This 
curve can, in the early stages, be removed by an alteration in 
position ; but, in the course of time, the anterior portions of the 
vertebrtB and inter vertebral fibro-cartilages are retarded in their 
development, or become absorbed, because they are subjectfid to 
a greater amount of pressure than the other part of the ver- 
tebree, and so the curve becomes more or less perpetuated. The 
bones and cartilages are thus converted into wedge-like forms, 
and, as the curve increases, so does its tendency to get worse in- 



The dorsal muscles become elongated ; the positions of the 
abdominal and intercostal muscles and diaphragm are altered, 
BO that the function.^ of the thoracic and the abdominal oi^ns, 
and especially of the former, become deranged ; ' the power of 
inapii-ation becomes lessened, and the action of the heart is 



At the commencement there is usually some pain in the 
back, and a general sense of weokneas in the dorsal muscles, 
especially after enercuiB, when exercise can be taken. 

In children the period of walking is deferred ; or, if the child 

' See BatopEeld, cji. rit,, and Brodie, On the Juiati, p, 265, 
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hns commeDcecl to walk, it looses its activity, stumble^i and falls 
about, otLiJ is soon tired. 

Tbe general health becomes impiiireJ. 

C'ttiwe* .■ in in/anU. — This deformity is caused by general 
debility affecting the dorsal muscles. 

In youllii and adulta, also, it may be the result of weaknei<s, 
or of long continuance in the stooping position, independently 
of weakneBB ; or it is said to be sometimes a natui-al eon- 
formation of the body. 

The treatment in infants should consist in the application of 
a splint moulded to the back, made of leather or guttapei-cha, 
lined with some w>ft material, and attached to the body by a 
broad abdominal belt and armlets, afl shown in the figure. 





(iutuporcha Splint applied 

The general health will also require attention. The splint 
is to be used untU the child has become strtinger. 

In youth, treatment by diilling aad various gymnastic exer- 
cises, and cold bathing, usually suffices to cure the deformity ; 
but in some oases, especially in girls, it is necessary to adopt 
a mechanical apparatus. The simplest apparatas oonaists of 
shoulder stmpa attached to a stiff centi-iil pad, which projects 
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over the fic!i]Hilw, and bands pasaiog down to a belt, or a welt- 
pHddeii backboard with arm Bti-aps and belt, or a slight steel 
upright attached to a pelvic band, and having an abdominal 
belt with arm straps ; but spinal hwtmnienU, vith cmtchfg. 
ehould never be used. 

For recumbency the prone position is better than the 
Bupine (see Chapter XI.) 

Stafford, from having observed that in a military band the 
drummer was the most upright man, advised the use of a 
weight suspended from the shoulders to tbe abdomen. The 
muscles of the back are thereby exerci&ed, and induced to keep 
the body upright, iu order to counterbalance the anterior 
weight ; but, ia the majority of cases of excurvation, such 
freatment would be likely to cause the spine to give way 
laterally, in consequence of weakness of the muscles. 

Well-regulated gymnastic exercises are very beneficial, but 
should never be prolonged sufficiently to cause fatigue. 

Local stimulant embrocations, cold-water bathing, and a 
generally tonic plan of treatment, should also be adopted. 

For further remarks upon the mode of exercising the spine, 
see under Treatrapnt of Lateral Curvature. 



Incurvation of the Spine. 



Syn< 



—Latin, Lurdmit ; Frenoh, Lurdnit 



Qui 






The spine is curved forwards in this affection. It most 
commonly affects the lumbar region by an increoae of the 
natural curve; but it may occur in the dorsal, and even in the 
cervical region.' 

It may occur 1. In rickets, from depression of the pelvis, 
the increase of the lumbar curve being produced in order to 
maintain the equilibrium of the body. 

2. As an effect of congenital dislocation of the hips. 

3. As a compensatory curve in caries of the veitebiw. 



' See apecimtos in St. Ttiomas's Huspital Musevmi, E. 20 and E. 21 
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5. From ankylosis of the hip, the thigh being flexej, 

6. From contraction of the psoas muscles. 
Contraction of tlie Faoaa Muscles may arise from — 

1. Spasmodic action. 

2. LoDg-continned repose in the contracted position. 

3. Inflammatoiy changes in and aroimd the musc-les. 

The causes of muscular conti'action have been discussed ii 




As an example of the first variety may be mentioned the 
contraction which takes place in hip-joint disease. 

An example of the second is seen in cases of long illness 
from some painful affection of the abdominal organs, in which 
the patient has remained for a long time in the recumbent 
position, with the thighs flexed upon the abdomen ; and the 
third IB sometimes seen as a result of psoas abscess. 

Cases are sometimes met with in which the remote cau.te 
is not apparent, and in which contraction of the muscle or 
muscles is the only obvious condition. 



Incurviition oceumng in the dorsal region is referred to b 
Mr. Adams as a symptom sometimes of rotation of the ver- 
tebrie, As a compensating curve in caries iocni'Vation may 
occiii' in any region of the spine. 

Treatment. — The treatment will depend upon the cause ; hut, 
as a CDntroUiug appiiratua, that recom.mended fijr the treatment 
of hip joint disease ia the best that can be employed for con- 
tractjoa of the psoas muscles. 



Lateral Curvature of the Spind. 

Synonyms— 5rwKo((i»! Frenci, Scolinie ; German. ShiUatia or 
R&cigraim'erbeugwig i Itaiiaa, Smlian ; SpaniBh, Espoliimil. 

Dsicription, — This deformity consists in a lateral deviation 
of a portion, or the whole nf the vertebral column and rotation 
of the deflected vertehi-ae upon their vertical axes, so that their 
bodies turn in the direction of the convexity of the curve, and 
their spinous processes in the direction of the concavity. 

The exact position and degree of the curvatures vary in 
different casea. There are usually two curves, and aa one is 
compensatory to the other, it naturally forms in an opposite 
direction, producing a sigmoid appearance of the vertebi-al 
column, as shown in the figure. 

There may be but one curve, or there may be more than two 
cui-ves. When the dorsal curve b lower than usual, there will 
perhaps be a compensatory curve in the cervical and upper 
dorsal regions, as well as in the lumbar ; and even the sacrum 
ia sometimes affected. 

The deformity usually consists in a long arc in the dorsal 
and a short one in the lumbar region. 

The convexity of the former is directed generally to the 
right, and the convexity of the latter consequently to the left. 
The corvea, however, may form in the opposite direction. 

At tiie Royal Orthopasdic Hospital, out of 56D cases, in 470 
the dorsal curve was to the right, and in 99 to the left, or about 
five of the former to one of the latter. 
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1 of B Severe Ca«c of Lnt^ral Curvature, The rotolioo ia well 
sliowri. (Copieil foim M. Bouvier'a BtiM, 'DeviaiionB de In Culuiine 
VerC^lirale. Letuaa Cli>iii|uesanr iea MaUdieB Chiujiiquca de I'Apiiardl 
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Bouvier found them in the proportion of seven to one. 

The bodies of the vertebrae rotate upon an axis, so that the 
spinous processes have a direction towards the concavity of the 
curve. Consequently the apices of the spinous processes do not 
indicate the extent of the curvature ^ — a fact which is well shown 
by Mr. A. Shaw in the following diagram, showing that in severe 

Fig. 82. 



The bold outer curved line is intended to show the course of the bodies 
of the vertebra ; the faint dotted one that of the apices of the spinous 
processes. (Copied from Mr. Shaw's paper upon 'Lateral Curvature 
of the Spine ' in Mr. Holmes's * System of Surgery,' vol. v. p. 869.) 

cases the transverse processes in the direction of the convexity 
project more than the spinous processes.^ 

» See case recorded by Adams in the Transactions of the Medical and 
Chirurgical Society , vol. xxxvii. 1854. 

2 See a paper by Jules Gu6rin, Bulletin de V Academic de Medecin, 
March 1879. 



The cause of this rotation has been explained in different 

By aome it is supposed to occur in consequence of the 
oblique form of the articular processes, which ore brought into 
action more upon the concave than upon the opposite side of 
tiie curve.^ 

Others have considered rotation to be the consequence of the 
serratua magnus muscle aeting upon the ribs as upon levers, the 
fulcrmn of each rib being the tra,nfiverse process of the corre- 
sponding vertebra. 

The latter hypothesis might be disproved in many ways ; 
but one will suffice, viz. rotation occurs as completely in 
the lumbar, where there are no ribs, as it does in the dorsal 

Another theory is that of Dr. Judson, an American sui^feon. 
It is baaed upon the Eict that the posterior portion of the spine 
is a part of the parietes, and is thus more or less confined to 
the median line; whereaa the bodies of the veitebiie project 
into the cavities of the chest and abdomen, and are fi-ee to move 
to the right or left. 

Dr. Judson illustrates his theory by placing a. brass rod, 
having only lateral movement, through the canal of a spinal 
column, and attaching the spinous processes by elastic cords to 
a framework, as shown below. 

' To produce lateral curvature of the columu, with rotation 
of the vertebrie, the knob at the summit of the rod is to be 
Double curvature, with rotation in ei 



be produced by confining one of the dorsal vertebrte with the 
silk check loops, and depressing the knob.' 

' Dr. Dick read a paper upon this subject, August 18(54, before the 
British. Metlical Association, attributing rotation to mechaiiical laws. 

' Herman Jleyer (quoted from Bauer ' Die Mechanik dec Scolioaia," 
CiTehoK'i Archie, vol. 36) opposed this tlieory upon the grounds that 

(1) ihearticolarproceBseshavenodefinite or prescribed range of motion; 

(2) spinal tortion may be met with in all parts of the vertebral eolumn, 
although the oblique processes differ in shape and position ; (3) tortion 
prevails at aa age when the oblique procesgea are not fully developed. 
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The supposed absence of rotation in latei-al curvature, the 
result of pubnonnry and pleural disease, l)r. Judeon accounts 
for by the fact that the parietes on the concave side collapse, 
and the muscles and aponeiu-oses atta,ched to the spinous 
processes upon that side consequently become relaxed. 

In the few cases of lateral curpature, the effect of thoracic 




<lise!ise, examined by the writer, thei-e was, however, distinct 
rotation of the viirtehne. 

Mr. W. Hayward' attributes rotation to the unopposed 
'■action of the erectores spioie muscles upon the convex wde 
pulling the ribs and the transverse processes backwards ; but 
even if we could believe that such an effect were likely to be 
produced in the dorsal region, it could not occur in the lower 
lumbar region. 

Dr. Judfton's theory appears to the author the moat reason- 
able one. 

notation produces a curved, rounded swelling upon the 
convex side, and the transvei-ae processes may project to such 
an extent that they may be mistaken for the spinous processes, 
which ai« proportionately depressed. 

lu Bovere cases the rotation of the vertebrre in the dorsal 

' A Tt'cntiia on OHliojiiedii} Surgery, Loudun, I8S1. 
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region causes the ribs to protrude outwards acd backwards to 
a very gi'eat extent ; and a defined angle may be pi-oduced i-ather 

In the lumbar region the projection of the tranRverse pro- 
cesses has presented an appearance which has been mistaken, 
Mr. A. Shaw saja, for an abscess or a morbid growth. 

One effect of rotation is the obliteration of the uaturiil curves 
of the .spine. 

In lateral curvature the height is lessened, unless tho growth 
of a cliild outruns the piwgreas of the deformity. 

The thickness of the lumbar muscles, and the forward arch 
of this poi'tion of the column, render the lumbar curve less dis- 
tinguishable than the dorsal ; but a fulness upon the convex and 
a depression, often a fold, upon the concave side may generally 
be recognised. 

The lumbar vertebrse may be curved close to the brim of the 
pelvis, so that the ' waist,' if so it may be called, is raised on 
one side to a level with the ninth or eighth rib, while upon the 
other side it is represented by a deep hollow, causing an appear- 
ance of unnatural projection of the pelvis. 

Morbid Changes in l/ie Cartilages and Bones. 

In consequence of the prolonged excessive pressure upon one 
sido of the vertebne, the bodies of the vertebife, and also 
the intei-vertebral cartilages, become lessened by absorption and 
compression upon the side of the concavity. A wedge-shaped 
form is thus given both to the cartilages and the bodies of 
the vertebra!.' 

The articular processes, which readily give way to pressure in 
a young subject, are also altered in form.' The articular sur- 
faces, which in the lumbar region are naturally vertical, become 
obUque from pressure.^ 

' Tlie bone ia ueubUj more compiict upon the lessened sile of the 
vertebrse, 

' See Adams, Tratumtiimt of the Pathalogieal Saciet;/, voL iii. 
• Hee A. Stiaw, M/d. C7dr. Trans, vol. ivU. 1832, p. 166. 
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This absoi-ption of bone and cartilage is probably one of 
the first, or is the firat morbid change which occurs in lateral 
curvature. 

Displacement of the ribs occurs to a greater or leas CKtent 
in every case of lateral curvature. The heads of the ribs are 
brought nearer together upon the concave side, and are separated 
farthef apart upon the convex side ; and, moi'eover, the direction 
of their axes id convergent at the concavity, and divergent at 
the convexity, so that the arcs of the ribs are abnormally near 
to one another upon the one side, and abnormally separated 
from one another upon the other. Kotwithstanding this altera- 
tion, it is very rare for any compression of the nerves pro- 
ceeding from the spinal foramina to take place. 

The ribs are sometimes stunted in growth on the concave 

The backward protrusion of the ribs upon the convex side 
of the dorsal enrve, and the backward bulging of the transverse 
processes and muscles on the convex aide of the lumbar curve, 
is the natural result of rotation of the vertebrse, and is well 
shown by the diagrams on the opposite page, copied from the 
article upon ' Lateral Curvature,' by Mr, Shaw, in Mr, Holmes's 
' System of Surgery,' 2nd edition. 

These figures show that the front of the body, although not 
quite so much deformed as the back, is yet considerably influ- 
enced by the rotation. The figures also show that the thoracic 
cavity is compressed chiefly upon the side to which the curYe is 
directed. 

The right scapula (if the dorsal curve projects to the right) 
ia raised above its ordinary level, and projects backwards, and 
in consequence of the thorax upon this side being less flat than 
is natural, the posterior border may be raised from the ribs, 
and the trapezius muscle is sometimes very prominent. 

On the left side the upper part of the thorax being more or 
less flattened, the scapula, and with it the whole shoulder, falls 
downwards and away from the ribs. 

In some severe cases the po.stfirior parts of the ribs on the 



DEFORMITIES OF THE SPINE. 



169 



convex side are so bent, and the thorax consequently so collapsed, 
that the shoulder on this side also falls. 

All the above-mentioned external symptoms of lateral 
curvature are more marked, when, one of the curves is greater 
than the other, than when they are equal in extent. For in 

Fio. 85. 




Supposed transverse section of the Thorax about its middle : to show the 
Displacement of the Ribs consequent on the Contortion of the Dorsal 
Vertebi*8B. (After A. Shaw.) 

Fig. 86. 




Supposed transverse section of the Abdomen at the Lumbar Region. 

(After A. Shaw.) 



the latter case, the shoulders may be nearly level. As the 
tendency of this affection is to increase continually, unless 
relieved, the deformity may become so severe that very serious 
results may occur from pi*essure upon the thoracic or abdominal 
viscera ; and a case is recorded in which partial excision of one 
of the clavicles had to be performed in order to avert suffo- 
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cation from pressure upon the trachea. The cavities of the 
thorax and nbdomen fire so much altered in shape hy the 
deformity, that the viacei'a hecome displaced and changed in 
form to an extraoidinary degree. 

The lungs, heart, liver, kidneys, uterus, and bladder may 
suffer more or less from compression in bad cases, but the 
stomach and iutestiqeB accommodate themselves to their altered 
pOBitiona, The curves of the spine soon become so fixed that ex- 
tension and counter-extension produce no visible change in them. 
Nor will they be altered by tho patient leaning sideways. 

Jjateral curvature commences most fi'equently at about the 
period of puberty, between the tenth and aixteenth years of age, 
but it frequently occurs at later or earlier periods of life. 
A. Shaw gives the age of fourteen as that of the miijority of 
cases — an age when the bouea are vei-y incompletely osaifieil. 

The affection occurs mueb more frequently in girls than in 
boys; and out of 173 eases recorded by Lonsdale and Adams, 
161 were females and only 22 were males. 

Sir Charles Bell ' observed, ' Upon the whole, then, the 
effect of the lateral or sigmoid diatoiiion is to produce an 
ungainly walk, to curtail the girl of her natural stature, to 
diefigure the bust, or neck and shoulder, and to push out the 
left breast. But more, if peimitted to increase (and it is of a 
nature to increase when once the bias is given), the capacity of 
the chest is diminished, aiid the lungs compre^ed, vnth conse- 
quent injury to the general health.' 

' Obliquity of the pelvis is supposed,' Mi'. Adams says, ' to 
exist much more frequently in cases of lateral cm'vature than 
it really does ; and the deceptive condition which most fre- 
quently leads to this supposition is a prominence, or, us it is 
called, '■ a growing out," of one hip .... caused by the receding 
of the muscles in the concavity of the liunbar curve,' 

In the young, not only ai-e the vertebra semi-cartilaginous, 
but the joints are also very flexible ; theiefore, when curves are 
once formed, they inci-eaae the more lupiUIy the younger the 
' Prai-tieal E»>a.y», Edinbnrgli, 1842, p. 1£S. 
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patient. At tlie same time, the more flexible the column the 
more amenable is the case to treatment. 

For these reasons early treatment is imperatively called for. 
While the affection remsiins untreated, absorption of the com- 
pressed parts of the skeleton continues to progress. 

Diagnosit. — ^The possibility of lateral deformity of the spine 
being dependent upon caries must lead the surgeon to eserciiie 
great care in making a diagnosis iu doubtful ca^es. 'So exact 
rules can be laid down, but all the symptoms must be token 
into consideration. 

In young children great weakness of the back may be 
present, which, in the poaitiona of sitting or standing, allows 
the spine to bend in various directions, forming at one time an 
excurvation and at another one or more lateral curves. 
Although this condition would pi'obsibly lead eventually to the 
formation of lateral curvatm-e, yet iu diagnosis a distinction is 
to be drawn, foi' when this condition of w-eakness exists sup- 
poi't to the back and rest are more impoi-tant at first than exer- 
cise. In fact, in severe cases, the strength of the child is more 
rapidly and safely restored by absolute I'Cst, at first, than by 
attempt to exercise the muscles. These curves arc i-eadily mov- 
able in any direction : the spine can be easily straightened 01' bent. 

As lateral deflexion nf the bodies of the vertebrte usually 
exist to a greater extent than the deflexion of the spinous 
processes, and the former displacement precedes the latter, it 
follows that the early stages of the distortion may 1ie difficult to 
diagnose. Adams alludes to the flattening of the back which 
is sometimes present in cases of shoulder projection, unaccom- 
panied by any lateral deviation of the spinous processes ; ' but, 
upon the other hand, excurvation often precedes and acoom- 
piinies the deformity under consideration. 

As the position of the spinous processes does not indicate 
the poi.ii.ion of the bodies of the vertebrse, the diagnosis of 
lateral curvature mast not depend nlone upon an examination 

' See record of the case of Br. Uanteil in Med, Cldr. Trant, vol. 
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lit thpse processes. It is upon the posterior prominence of tlie 
angles of the ribs upon one eiiJe and their depression upon the 
other aide that curvature in the dorsal r^on is to be detected, and 
upon the posterior prominence of the apices of the transverse 
pi'Dcesses on one side and their depression on the other side that 
curvature in the lumbar region is to be diagnosed. 

The other symptoms alread.7 detailed will, also, of course 
guide the surgeon in forming an opinion aa to the nature of the 

In stooping, the distortion of the ribs is made much more 
apparent, the prominence being inci'eased upon the one side and 
the depression being rendered more distinct upon the other. 

Hysteria, — There ia a class of cases in which there ia an 
apparent inability to control the mnscles of the back, associated 
with general so-called hysterical symptoms. The curves are not 
fixed ; the patient can he placed in a normal position, but 
when left to herself immediately relapses to one or other side, 
and the back becomes again curved laterally. These cases are 
easily recognised. 

Nervous mimicry may assume other symptoms of lateral 
curvature, ond Sir James Paget,' in disciisaiug these eases, 
remarks, ' The curvatures of the spine that occur fi'equently in 
young persons are often piiinless, are seldom vei'y painful, and 
have no characteristic pain ; yet pain of any kind should 
aJways lead you to examine for curvature, and to suspect, if 
there be curvature already, that it is increasing.' 

Hysterical curve may be formed very quickly, and be 
apparently fixed, but if the patient stoops low enough to touch 
the ground with the hands, the back becomes normal in shape, 
which is not the case in real curvature. 

It is seldom, if ever, necessary to give an anteathetic for the 
purpose of diagnosis, but under such influence severe curves that 
would be fixed in real curvature ilisappear if they depend 
entirely upon hysteria, bat it must be remembered that hysteria 
may accompany real lateral curvature. 

' Clinical Lectwrei, 2nd edit, edited by Howard Marsh, 1879. 
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Prognosis. — Presuming that all tie causes can be removed, 
the prognoais depends upon — 

1. The Age of the Patient. 

If the case occurs in infiincy or early cLildhood (Mr. 
Adama says under twelve) the prognosis must be guarded, as 
the distortion is often aaaociiited with extreme debility or with 
Bome conHtitutional disease, and under the most favourable 
circumstances the treatment is then generally tedious. Cases 
commencing between twelve and fifteen yeara of age are the 
most favourable for treatment ; and some of these cases may 
recover even if left to themselves. But a sponteneous cure is 
veiy uncertain, and, if depended upon, the deformity is likely 
to increase very insidiously, and assume a permanent character, 
before treatment is considered necessary. 

There is no age at which the deformity can be said to cease 
liability to increase, i.e. if no means are adopted to restrain the 
prepress of the afiection. 

2, The Duration of the Defomiity. 

No absolute rule can be laid down for forming a prognosis as 
to the possibility of cure or i-elief, with regard to the time the 
deformity has existed, but, generally, the longer the affection has 
been present the more unfavourable the prognosis. 

Theories upon the Origin of Lateral Curvature. 

Delpech attributed -lateral curvature to a disturbance of the 
antagonism between the muscles of the two aides of the back : 
he believed that every muscle has its antagonist, and that 
certain groups of muscles are equally balanced by opposing 
groups, and that absence of lateral curvature depends upon the 
equal power of both sets of muscles. 

If this theory be correct, it naturally follows, as Delpech 
argued, that increase or decrease of muscular power upon one 
side of the body would give rise to lateiul distortion. 

Bauer refers to Dr. "Werner,' who opposed the theory of 
' Heform. der Orthojurdi,', Berlin, 1861. 
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musculai' antagonism, because the muscular development u]ton 
the two sides of the body are ao seldom equal. 

Boreelli, also, seems to have written to the same effect. 

In opposition to Wei-ner'a view, and in support of Delpech's 
theoiy, it Lf often urged that occupations necessitating greater 
nse of one arm than the other give rise to spinal deflcjcion. 
But this supposition is to a great extent an error, faulty positioii 
generally accompanying the excessive use of one or other arm, 
and being the cause of the deformity. 

Jules Gufirin advanced the theory of ' musculai' I'etraction,' 
which he considered the sole canse of lateral curvature. He 
advocated and praetised tenotomy and myotomy in all cases of 
lateral curvature, and published many cases which he claimed to 
have cured. 

Considerable sensation was thus caused among the Paiinian 
surgeons, some of whoni adopted his theory and treatment. 
Others, among whom were BilFenbach and Malgaine, opposed 
the treatment recommended by Gu^rin. 

Acommittee of enquiry intothesuhject was appointed by the 
Academy, ami, according to Bauer, they collected twenty cases. 
' Moat of them were not oidy aggravated by the operation, hut 
some completely disqualified to labour.'' 

Stromeyep advanced a theory of one-&ided jjaraljsis of the 
respiratory maacles, which has not met with much favour. 

There are few supporters in the pi'csent day of the ' muscu- 
lar contraction ' theoiy, and, as Bampfield ' pointed out many 
years ago, the condition of the muscles upon the two sides of the 
body is not in accordance with such a view. The condition of 
the muscles is usually one of flaccidity upon the conca,ve side 
from partial disuse, and increased development upon the con- 
vex side of a curve from muscular endeavour to keep the spine 
fi-om bentiing farther. 

' Adams and Tamplin tried tlie effect of Gufirin'a treatment, but 
were dissatisfied with the resultii. 

' Esiay on Curvaturct and lUieagei nf the Spine., London, 1824. 
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These remarks refer to the fonuatjon of the primary curve, 
the compeTisating curves being foitned by mnscular action. 

Mr. John Shaw found, upon dissection, that the muscles had 
ati'ophied upon the concave side, and he also found the nerves 
that supplied these muscles ' diminished t« less than one-half 
their natural size' — a condition which he suppiwed depended 
upon the atrophied condition of the muscles. 

Mr. Gay' dissected a case of severe lateral curvature in the 
cervical and upper dorsal vei'tebrte, convex to the left, in a 
young woman aged 23, who died from fever. The muscles of 
the chest, both before and behind, were very feebly developed 
and pale. ' The intercosbils of the left side had lost the usual 
characteristics of muscular tissue'— were degenerated to a mere 
membranous expansion. The sacro-lumbales and longissimHS 
dorsi on both sides were ' comparatively large and powerful.' 
The abdominal muscles were large, but partook of ' the general 
feebleness of the integral structure.' The diaphragm was very 
powerful. Attempts to straighten the spine at this stage of the 
dissection caused the hmabac fascia to become tense and 
resistant. That fascia, being divided transversely, extension 
caused only a separation of the cut fibres, to the extent of half 
an inch. Although all the muscles were removed, no manual 
force could straighten the spine. The intei' vertebral tibit)- 
cartilages were thinned on the concave and thickened upon the 
convex side of the spine ; their elasticity was lost. 

Mr. Gay refers to preparations in Guy's Hospital, and to 
dissections published by M. Bouvier, aa other examples of some- 
what similar conditions. 

Lateral curvature of the spinal column was at one time 
attributed to primary disease in the bones and intervertebral 
cartilages ; and even in modern timss Lorinser has stated" that 
this affection is caused by an osteomyelitis. The condition of 
the bones in lateral curvature is referred to below. 

It would be tedious and unprofitable to discuss all the 

I LvHiI. .Ved. GiKftte, Dec. ISil. 

" St* Bauor, LcctVTKi on Ortltopicdie Surgci-y, New Tork, 1868. 



md 



ire 



THE SUEGEET OF EEFOEMrnES. 



speculative theories thab have been advanced with regurd to the 
causation of lateral curvatiu'e, but there seema abundant 
evidence to prove that some debility exists as a predisposing, 
and that certain habits or circumstancea act as exciting CAuees. 



The* 



CwuMea of Lateral Curvature, 
may be divided into predisposing 



ad exciting 



The exciting causes may give rise to the affection when the 
predisposing causes do not exist, and the predisposing, if severe, 
will allow the formation of curvature, although the exciting 
causes are bo slight that they are scarcely, if at all, distingnish- 
ftble, or possibly are not present. 

The predisposing causes are probably all circiimstancea 
which give rise to debUity. This debility may act generally, 
or it may affect the dorsal muscles, and disenable them to retain 
the spine in an upright position for long periods. 

The condition of the bones may predispose to the rapid 
formation of cui'ves, supposing always that laoi'e pressure is 
allowed to bear upon one side of the spine than upon the other 

1. In rickets the vertebrte readily give way to lateral 
pressure. 

2. "When a child suffers from general debility, and especially 
when the so-called scrofulous diathesis is present, the bones are 
probably more readily influenced than they are in health. 

3. When a child is growing rapidly curves are naturally 
sooner formed than when growth is slow. 

We find the affection more common among the rich than 
among the poor, more in cities and towns than in the country. 

We have seen that it oocars most frequently in gills, and at 
about the time of puberty, and it is very common to find some 
retardation of sexual development or some derangement of the 
commencing menstruation. 

Insufficient exerdae and confinement pi-edispose to lateral 
curvature, especially in children who are growing rapidly, ' and 
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whose spines,' as Bauer has remarked, ' are endowed with an 
unusual degree of flexibility.' 

When boys are affected with this deformity, they are often 
found to lie effeminate in their conformation, ' possessing very 
flexihle spines.' 

At the time of pnberty in the female the vital powei's are 
directed so specially to the development of the sexual organs, at 
the expense possibly of other pai'ta of the body, that the dorsal 
muscles are very likely to hecnme weak. 

Improper diet, sedentiiry habits, violent dancing, and ' late 
hours ' have been adduced as predisposing causes ; and we may 
add that all habits and circumstances which depress the bodily 
health may act as such, and especially those in which the 
muscles of the back are overtaxed, or i» which their develop- 
ment is retarded. 

In some families there is an hereditary tendency to lateral 
curvature, which perhap.s indicates hereditary weakness, and 
when stiff corsets are used by growing girls, the full development 
of the dorsal muscles is seriously intetfered with, and weakness 
of the back is the natural consequence. 

The influence of stays in producing local muscular debility 
has heeu variously estimated by authors. Of coui'se in very 
young children stays are not worn, and therefore cannot be a 
cause, hut, at the time of puberty, when this deformity most 
frequently commences, the majority of girls wear stays, which 
must retard the development of the dorsal muscles. 

Mr. Adams considers that the cases which occur before the 
age of five are probably hereditary. Those between the ages of 
seven and twelve sometimes have a history of hereditary ten- 
dency, and ' the constitutional cause seems to consist in a 
strumous diathesis.' Those between twelve and sixteen years 
of age depend, that nnthor considers, upon debihty caused by 
too rapid growth. 

The exciting onuses are conditions which disturb mechani- 
cally the equilibrium of the spinal column, cootinuously or for 
lung periods ; — 
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1. Inequality in kjigth of the lower extremities, either 
fi'oni origimil conforiuAtion or from dispasB or accident, cansing 
obliquity of the pelvis. 

2. fneqitalili/ tu the wei/jht of the two sides of the body, as 
occurs, for instance, when an arm haa been lost, 

3. Diseuae or injury, producing contraction of one side of the 
thorajc or abdomen, Buch as empyema. 

4. Alteration in the position of the head, as when wry-neck 

5. Bad habits of position (sometimes the result of the pre- 
diajjosing causes). 

The following are some of these bad habits of position. 
Some find HabitM of Posiliou. 

1. Standing upon one leg, the right being usually selected. 

2. A great deal of horse exercise without the use of a 
reversible saddle. 

3. Sitting at too low a table for writing, so that the body is 
leant over upon the left arm. 

4. Bad positions of sitting at various employments, such as 
driLwing and painting. 

5. Bad positions during ironing, niiraing, ic, such as carry- 
ing a child fi'equently upon the same arm. 

6. Sleeping always upon one side, with the head resting upun 
too high a pillow. 

7. Carrying heavy weights. 

B. Fatiguing attitudes, such as standing in school, sitting 
upon stools er forms without bocks. 

"With regard to inequality in the length of the lower limbu, 
it seems that such a condition exists much more often than wiia 
formerly believed. The researches of Drs. Hunt,' Cos,* 
Wight,' and Roberts* in America, and of Dr. Garsou* in 

' PMladeljihia Med. Timen. Jan. Ig7fi. 

• Amerieaii Journal of Med. Sei. April 187E. 

• Arah. Clin. Surg. Feb. 1877, and Pnwdt. Med. Sou., Comity of 
M'lgt.Saa. 1S7S. 

• Phil Med. Timti, Aug. 1878. 

' Journal !•/ Anat. and Pkgi. July 1870. 
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London, show that equality in length of the lower limba is an 
eiceptional condition, 

In fifty-four persona examined by Dr. Cox, only six poasesMed 
limbs of equal length — the variations ranging from ^th to Jth 

Dr. Wight, of Brooklyn, examined 103 iudividuaJE, only 
twenty-three of whom possessed an equal length of leg. The 
average ditference in length was Jth of an inch. 

The niajoiity of the American measurements were mailo 
upon the living subject. Dr. Roberts, however, examined 
eight skeletons, in only one of which were the limbs of equal 
length. 

Dr. Garson carefully measured seventy skeletons at the 
Koyal College of Surgeons, and Ms experiments have been made 
doubly valuable by being observed and revised by Professor 
Flower. 

In only 10 per cent, of these cases were the limbs equal in 
length. 

The left limb was found longer than the right in thirty- 
eight cfl^es (54'3 per cent.) The right was the longe.'rti in 
twenty-five cases (35'8 per cent.) The amount of inequality 
varied from 1 to 13 mm. (i.e. from about n'^th to about half an 
inch). 

In only thirteen of these seventy did the inequaUty amount tii 
6 mm. (about ^ in.) or over; so that, in the majority, the effect 
upon the equilibrium of the spine would be very slight. More- 
over, slight inequalities in the femora and tibiia might bo 
compensated for by slight differences in the pelvis and feet. 

To what ext-ent these in'egularities may be dependent on or 
independent of any morbid processes which may occur during 
the period of development and growth, the writer is not pre- 
pared to discuss, but he may remark that a large number of 
cssea occur in which temporary arrest of development lias 
caused one leg and foot to be smaller in all proportions to the 
other leg and foot. 

This condition has been mentioned in the chapter upon 
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Club-foot, the two affections being frequently co-existent, and 
for the reasons there stated. 

Besides the causes of arrest of development already con- 
sidered, there may be anest of gi'owth of the long bones, from 
injury to one or other of the epiphyses. 

Besides arrest of development, there are many other ways in 
which one limb may become shorter than the other, such as 
from a destruction of parts from joint disease, shortening from 
fractures, bending from rickets, or flat-foot. 



Fig. 87. 



Fig. 88. 



Fig. 89. 




Diagram to show the 
position of the Spine 
when the individual 
is standing upon one 
leg. 



Diagram to show the 
position the Spine 
would assume (the 
legs being straight) 
if the Lumbar Curve 
remained fixed. 



Diagram to show the 
Dorsal Cui*ve formed 
by the efforts of the 
patient to maintain 
the equilibrium of 
the bodv. 



Formation of the Curves, — Many observers consider that 
the lumbar curve is first formed. Mr. Alexander Shaw is of this 
opinion, and he believes that the habit of standing upon one leg, 
* standing at ease,' is one of the most frequent exciting causes. 

In a young person possessing flexible joints a large sweeping 
curve is produced, extending from the lower part of the dorsal 
region to the sacrum.' * Standing at ease ' relieves the fatigued 
muscles, and in young, growing people, especially if they are not 
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strong, tlie curve is likely to become permaneot. While the 
body is suppoi'teil in its oblique position, no inconvenience is 
experienced ; but when the individual ceaties to hold the peivi.-t 
obliquely, and eits or waiks, the body will be bent over to the 
opposite Bide. 

But as the eqiiilibrinm must be restored, and as mnttcular 
effort cannot so easily overcome the ctirYe already formed as it 
can produce a, new and compenaating curve, the muscles upon 
the convex side of the piimary curve act upon the upper part of 
the spine, and by gradually raising it, and drawing it towai'ds 
tlie median line, bring the head into the line of the centre of 
gravity, thus forming a dorsal compensating curve. ' 

Several alternate curves may thus be produced ; but the 
primary curve maybe either lumbar, dorsal, or cervical, according 
to the cause. Obliquity of the pelvis produces a lumbar curve 
first. Wry-neck will give rise to cervical curve, and frequent 
obliquity of the shoulders will caiLse the primary curve to 
appear in the dorsal i-egion. The principles of the formation of 
carves as shown in Ihe foregoing diagrams apply to all the«3 

When the curves ai'e once formed, the tendency to increase 
is perhaps greater in the dorsal than in the lumbar I'egion. 

It is probable that all exciting causes act by disturbing the 
equilibrium of the spine ; and, whether this condition be brought 
about by bad habits or by trade occupations, in all cases the 
dorsal curve is more commonly foi-med to the right. 

If an individual stands upon one leg, the right is generally 
selected, caiising a primary lumbar cui've to the left jmd a 
compensatory dorsal cui-ve to the light ; and if habits or ti-ade 
occupations cause obliquity of the shoulders, the right one will 
usually be that which is raised, and the left depressed, thus 
tau.sing a primary dorsal curve to the right. 

It has been already stated that the predisposing causes 
may alone, ]iossibly, allow the formation of lateral cuiTatuie. 
The deformity b produced in such cases probably from an 

• See A, Shaw in HoltUL-s's Hi/tfcm nf Siirgrry, vol. v. 
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attempt upon the part of the patient to maintain the spine in an 
upright position with as little muscular exertion as possible. 

If the standing attitude is assumed for long the dorsal 
muscles become fatigued, and the spine is allowed to * subside ' 
as much as possible consistent with the balance being main- 
tained. Standing upon one leg is usually assumed for the purpose 
of allowing this ' subsidence ;' and we have already discussed the 
formation of curves under such circumstances. But the fatigue 
of the muscles may be partially relieved by tlie individual 
allowing the spine to bend, independently of standing upon one 
leg ; and in sitting upon a form the spine is allowed to curve in 
this manner. 

Homp, of the more frequent Functional Derangements caused hy 

Lateral Curvature, 

1. Interference with the thoracic viscera. 

Palpitations. 
Faintness. 
Impeded respiration. 

2. Interference with the abdominal viscera. 

Nausea. 
Indigestion. 
Hepatic disorder. 

3. Interference with the pelvic viscera. 

General symptoms of bad health. 

Pain in the region of the spine, spasmodic pains. 

Treatmeyit, 

In the first place the caunos must be removed. 

If the curvatiu'C has arinen from obliquity of the pelvis, the 
cause of that obliquity must be dealt with. This gene- 
rally depends upon inequality in the length of the legs; 
and some means must be adopted to restore the pelvis to its 
normal position. All fatiguing attitudes and occupations ( see 
Exciting Causes) must be forbidden. 

The general health of the patient must be treated. There 
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may lie ill-lieidth, the result of the curvature, or tlie result 'jf 
the debility which has been preseat before the curvature took 

Curvature, associated with or the result of rachitis, must 
be treated for the constitutional disordsr, as well as for the spinal 
deformity (see Bschitis). 

SjmciaZ Treatment. — The special means of treatment which 
we have to consider are — 

1. Local Utimtdanta. 

2. Rest. 

3. Mwaoular Exeroiea. 

4. MeeJianieal Extension. 

5. MeeJianieal Support and Pressure. 

The consideration in this place of myotomy and tenotomy ia 
purposely omitted, because such treatment has been proved to 
be totally unsuited to lateral curvatwre of the spine. 

1. Local Stimulants. — Friction with simple or stimulating 
liniments, and cold douches, have been found useful in giving 
tone to the muBcIea of the liack. Warm-water bathing has been 
recommended, and will be beneficial sometiojes if followed by 
a cold douche. 

Muscle beating and kneading may also do good as local 
stimulants. 

2. Rest. — Absolute recumbency, i.e. lying down for perhaps 
one or two years, has had many advocates. Such exclusive 
and severe treatment is injurious to the general health, and has 
not Ijeen found to cure any but the slightest oases of this 
affection. 

Partial recumbency, however, when combined with other 
treatment, will always be beneficial in its effects, especially in 
rapidly growing childwa. 

Fatigue is to be carefully avoided. The patient should lie 
down directly the upright pasition of the back cannot be main- 
tained with perfect comfort. The couch used should be well 
stuffed, and so made that tlie attitude of the patient need not 
be constrained. 
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The [lositioti asaumed during the recumbency sboiild 1>r that 
which affords the moat complete rest to the muscles of the back, 
while tliB vertebrtB and iutervei'tebnil substances are relieved 
from the pressure of superincumbent weight. Chairs which fit 
into the natural curves of the back aSbrd much move relief than 
ordinary chairs; but the pi-easure refeiTed to is not thus re- 
lieved. 

The supine position, with a small pillow in the lumbar 
region, may be adopted ; but the prone position possesses certain 
advantagna over all others. 

A couch should be used, made horizonbd beneath the thoraic, 
and slanting slightly Ij-om the pelvis towards the feet. 




(illLr \da1n3 ) 



The arms can be used &eely m this position such ufte 
tending to straighten the back and to exeicise the dorsal 
muscles; but the supine position tends to weaken the bock and 
produce ' roundness of the shoulders ' (excui'vation). 

Hard back-boaixlB should never he employed. Adama con- 
sidei's that recumbency is piu'ticularly useful when the curvature 
predominates in the lumbar i-egion, as in that piirt of the 
back mechnnioal suppoi-t is less effective than in the dorsal 



i-egiot 



. Muicular Exeroiafa are employed for two puipoaea— 

1, To strengthen weak muscles. 

2. To act liii'ontly u[MJti the curves. 



upon a trapeze; exeiijiaes upon 
of very light dumb-bells may be 
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For the purpose of giving strength to the dorsal and thoracic 
muscles, and of improving the general health of the individual, 
the exercises should be so directed that all the muscles of the 
back should be equally brought iBto action. 

Esercises may be jimployed in the standing, sitting, or 
recumbent positions. 

Of the many vaiieties of exercises which are beneficial, the 
following may be noted ; — 

The patient, sitting upon the front edge of a chaar, should 
exerrise the back by means of an elastic cord attached to a 
fixed point in ivoni of him. The cord should be held by the 
hands close to the shouldera, and the body bent backwards 
and forwards. 

Vai-ious swinging c 
parallel bai'S; or the 
advised. 

Whatever kind of exercise is adopted, it should nev 
allowed to produce fatigue ; and a suitable couch should be used 
by the patient to rest upon. 

Asapreventive measore, swimming ie an excellent means of 
exercising the dorsal muscles. But, as a curative means, the 
requitiite expenditure of muscular power is too gi'oat. 

In shght cases of lateral curvature, in which muscular de- 
bility has been the predisposing cause, well-regulated muscular 
exercises will be highly beneficial ; but they will do little or 
nothing to remove curves which have become fixed. 

Muscular Exercises to act directly upon the Vunxa.- — 
Gymuastics have been devised for this pui'poae, but none that 
the author has seeji or read of are based upon sound ana- 
tomical piTEciples, One method which has been advised is aa 
follows :^The patient swings upon two horizontal trapeze-bars, 
one hand upon each ; the hand of the arm upon the concave 
side of the dorsal curve is placed higher than the other, with 
the object of bringing into use the muscles in the concavity. 
Now the muscles which extend from the arm to the concavity 
ai'B the rhomboidei, the trapezius, and the upper pai-t of the la- 



s dorsi, and these are attached to the spinous proceases of 
the vertebite. The Bpinoua processes are directed towards or 
into the concavity of the curve, and therefore the above exercise 
tends rather to increase the rotation of the vei'tebite and is thus 
not beneficial to the patient. 

The lalissimus dorsi extends to the ttpinous processes of the 
lumbar vertebrce also, so that action of this muscle might 
theoretically helve some slight beneficial effect upon the lumbar 
carve ; but, practically, the effect would be slight. 

4, Mechanical Extension. — This means of trentment has a 
very ancient origin, and has been employed chiefly upon the 
following principles; — 

The patient lies upon a couch, the head is fixed by a collar, 
or by lateral support attached to the couch, and extension is made 
by springH or by weighte ivoia the pelvis. Sometimes (as in 
Cole's sola) the patient lies in a prone position, and grasps a bar 
at the upper end of the couch, whLJet extension is made from 
the pelvis by a belt, cords, and winch. Many of these extension 
couches are fitted with an apparatus intended to cause direct 
])resBure upon the curves. This purpose is attempted in 
Biiehriug's couch by fixing the wiiiat in a, belt attached to 
the couch, and then applying pads to the convexities of the two 
curves. The pads are worked by lateral screws. Many couches 
have been constructed which attempt to redi'ess the curves by 
two belt^, each pulling against the individual convexities by 
springs attached to the sides of the couch. The ' corset^lit ' of 
Valerius resembles in appearance a gigantic lobster-sbell. A 
case for the head, another for the thoras, a third for the 
lumbar region, and a fourth for the pelvis, move one upon 
another, and are regulated by apparatus attaching the whole 
machine to a table. 

Tuson invented a couch which provided means for exercises 
as well as for extension. The muscles of the trunk generally 
were exereised by this machine. 

Extension by means of suspension wag, according to Hum- 
bert, first employed by Glisson in 1580. He used to suspend 
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cliildren by the head and arms in such a mannBr that the weight 
of the individual, sometimes aiigmented by weights attached to 
the feet, bore equally upon the three supports.' 

In France and Gei-manj this system of treatment has been 
very extensively employed. 

In this country Mr. Stafford invented a suspending machine, 
by which the patient could be raised from the ground by the 
upper part of the body whiie the lower part remained suspended. 
Weights were attacheJ. to a, belt. ' The muscles on the concave 
side are lengthened, while those on the convex ai-e shortened 
and allowed to contract, whereby they are both put into a more 
favourable position to pull back and retain the vertebire in their 
situation.' ^ 

John Shaw employed an apparatus for relieving the Itaak of 
some of its superincumbent weight while the patient was sitting 
in a chair for writing, drawing, &c. 

Mr. Adams, writing in 1864, states that he had seen, in a 
priviite establishment for the treatment of deformities, ' a sort 
of hanging contrivance by which patients were drawn up by the 
head off the ground, and allowed to remain suspended in the air 
for a certain time ;' and Sayre has introduceil into this oiuntry ^ 
fi-om America a plan of self- suspension, in combination with the 
application of a plaster of Paris jacket, originated by Dr. Ben- 
jamin Lef>, of Philadelphia. Dr. Lee made his patients climb 
a rope which passed over a pulley, ' and was attached to 
the patient's head by straps, passing under the chin and 
occiput.' 

Sayre writes, ' To a hook, at the upper portion *of an iron 
tripod about ten feet in height, is suspended, by means of com- 

' Tmiti del IKfformUit d« Sffttemf Oisetut, ou de I'empiai da Meyeni 
Mecaniquei Qymiiaitiqiiet dant le Traitevitnt de cm MaSadien. Paris, 
IS34. 

■ Trro Eaayi rni DUeoKt of the Spine. B, A. Stafford, London, 
1840, p. 7fl. 

" S/iiaal Diieate and B/^i-nal Currature. By Lewis A. Sayre, M.D., 
New York, 1877. 
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pOTind pullevB luiil tackle, the iron croKS-bar' .... to which 
the patient is attached by the head iind chin collar only, and 
not by axillary Btrapa, The patient is to be taught to suspend 
himself by motms of this apparatus, and be veqnested to take 
several deep and full inapii^ations daiing enapension. Great 
care is directed to be taken that the hands be kept iihove t/te head ; 
80 long as this is the case, the great thoracic miiBcIea, as the 
pectoralis niiijor, latissinms dorsi, sermtus magniia, Ac., lU'e 
bi-ought into play, und the ligaments of the neck are relieved of 
the greater part of the strain. If the hands be allowed to de- 
.scend below the level of the head while the pitient ia self-sus- 
pended, there will be a risk of too much strain being thrown 
upon the ligaments of the neck, and of cansequent serious 
damage. During the self-suspension some one should be at 
hand, especially if the patient bo a child, to guard n.gainst acci- 
dent from the twisting of the rope, and to see that the operation 
is properly conducted. When the patient has elevated the body 
to the highest point, and proposes to rest suspended for a time, 
the nppennost hand on the cord should always be that on the 
side of the concavity of the doi-sal region.' While the patient 
is in this suspended position, Sayre recommends the application 
of a plaster of Paris jacket. 

The result of self-estension and the plaster of Paris jacket 
in lateial curvature has not heen satisfactory. 

All the above plans of mechanical extension are very com- 
plicated; they are irksome or painful, and often dangerous to 
the patient; some of them might justly be called barbarous. 

If imjJrovement does not soon take place under general 
hygienic treatment, recourse should be had to some mechanical 
appliance, which, however, should be as light and simple as 
possible, and should not interfere with due exercise of the weak 
muscles. 

5. Medianictd Support and Presaure, — Mechanical appa- 
ratuses, fitted to the patient's trunlt, have been employed 
with a variety of objects, of which the following are the 



I. To relieve the carves of the Bpine from some of the 
Hiiperincumbetit weight. 

S. To straighten the spine hy dii'ect or indirect pressure 
upon the ahnormal curves. 

3. To prcKs upon the curves, and coi-rect the rotation of 
the vert^brte. 

Of the instruments which have hitherto been desorihed, ail 
those Tvhicli are intended to fuJfil Object 1 endeavour to do so 
by crutches, which take their biisis of support trom the pelvis. 

Those which purpose to fuMl Objects 3 and 3 usually con- 
sist of the above framework, with an upright stem opposite to 
the apine, to which is attached lateral plates, which can be 
adjusted to the convexities of the curves. 

Some insti-uments have two uprights, one plate being at- 
tached to each ; but in both cases the upright bar or bars can 
be moved laterally and antero-posterioi'ly by means of rack joints 
at their junction with the pelvic band. 

In some instruments the crutches are connected to a hori- 
zontal bar, which is attached to a single upright at the back. 
The effect of these crutches is the same as that produced by 
those already described. 

Crutches are objectionable, for the following I'easons : — 

The arms being connected with the trunk but loosely, the 
attempt to prop up the superincumbent weight by raising the 
shoulders is necessarily unsatisfactory in its results. If the 
pi'ops are raised sufficiently to act mechanically, the pain ii-om 
the extremely raised position of the ai-ma would lie very severe, 
until the nerves became paralysed — a result which has aome- 
timea occuiTsd. The circulation, moreover, would be inter- 
rupted. 

Upon the other hand, if the crutches are only sufficiently 
high to be unproductive of the above evil effects, their use is 
limited to the occasions when the patient supports herself upon 
them voluntarily. 

Another evil effect of the spinal instruments usually em- 
ployed is that they tend to i-etard thoracic respiration, whereas 
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it should be the object of the surgeon to encourage develop- 
ment of the thoracic cavity. 

In post-inortem exiiminationB of Bubjecta affected with' 
lateral curvature, the muscles of the thoracic walls have been 
much degenerated, and the diaphragm excessively <leveloped. 
This condition was well marked in a case e^amineLJ by Mr. 
Jolin Gay,' showing that respiration had been chiefly dia- 
phragmatic. The tendency of lateral curvatwre is to lessen the 
thoracic cavity, and, therefore, one impoi'tant object of treat- 
ment should be to encourage the expansion of the thoras. 

By means of some of these instruments contiuued pressure 
may be bo brought to bear upon the curves by the side plates 
that some reduction may be efTecled ; hut at the same time 
the action of the dorsal muscles is interfered with, and so the 
weakness of the back is encourageci, and the natural cure is 
retarded. 

When a spinal apparatus is necessary, it should be con- 
Btruated and adapted upon the following principles : — 

In mwlerately severe cases — 

1. To allow freedom of action to all the muscles of 

the back, and, in fact, of the whole trunk. 

2. To afford support to the back, in a good position, 

directly the muacles become fatigued. 

3. To be light. 

4. To be adaptable by the surgeon kimself. 
6. To encourage thoracic respiration. 

In more severe aaie,» — 

In addition to the above objects, we must employ means 
to unfold the curves, or, when the case is ao extreme and of 
such long standing that no improvement can be expected, we 
must give support to the body, and prevent further increase of 
the defoiinity. 

The only apparatus which thoronghly fulfils the above-de- 
Kcribed objects is that invented by Mr. E. J. Chance, the good 

■ I,o<td. Med. Gaiette, December 1811, 
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results of whicli iiave been ehown among the patienta of the 
City Orthoptedic HoHpitil, as well as in patients treated by the 
author of this work, Thia apparatus L? formed ns followa ;^ 
A belt (a, fig. 91) surrounds the pelvis ; a single upnght rod (b) 
pasaesfrom this belt as high as the shoutJers; a pad (c), mov- 
able by n key, is attached to the upright rod ; shoulder straps 
proceed from thia pad, as shown in the figure ; an abdominal 
belt is attached by ati-aps to a pad opjwsite the lumbal- region. 




Fio. B3. 




and thia pad is fijsed to the upright rod. The apparatus is so 
fitted that when the patient is seated the lower portion of the 
pelvic belt (a) comes in contact with the chair, so that the 
Hupport in resting the back is complete. 

In more severe cases lateral plates are fitted to the upright 
bar, which can be aeciirately adjusted to the curves. The plate 
upon the convex aide of the dorsal curve is counterbalanced by 
the plate which ia placed against the side of the thorax, beneath 
the arm of the opposite side. By this means the curve ia un- 
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folded in the direction indicated in fig. 93. Tlie advantages of 
this instrument over others are — 

1. Iti simplicity. 

2. The absence of crutches. 

3. Its greater adaptability to alteration in form hy the sur- 
geon himself. 

4. Its lightness. 




5, Its power of maintaining the tipine in on upright posi- 
tion, without interference with muscular action, this result 
being obtained chiefly by the absence of the crutches, and by 
its acting without fitting into the lumbar curve. 

In fact, by means of this apparatus a rest for the back is 
ready the moment the muscles become &tigued ; and, more- 
over, the spine is thus rested in as upright a position as the 
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curves will nllow, and tliua the pntient has the advantigeri 
which would he obtjiined from resting in the most perfectly 
constructed chair, without the risk of ev;er allowing the spine 
to ' subside ' without using the support. 

In very severe cases a second movable upright may be 
necessary, as in fig. 94. 

When an instrument is used, it should always be carefully 
adapted by the surgeon himself, snd the pi'esGure of the lateral 
plates should never be so great as to cause either pain or 
discomfort to the patient. 

The most important point to be determined iu treating 
a case oE lateral curvature is with regard to the use of a spinal 
instrument. If a ease is ti'eated in the earlier stage tlie support 
may and should be dispensed with ; but the objections which have 
been more or leas justly raised against those apparatuses which 
interfere with all muscular action do not apply to the support 
here recommended. 

Treatment without fnstrnmejtts, 

1. The back should be nibbed with a simple liiiiment, nigiit 
and morniig. 

2. The patient should lie down on a soft and easy couch (a 
' prone couch ' is best), except when in active muscular employ- 

3. Muscular exertion should never be continued long enough 
to produce fatigue. 

4. Some of the special muscular exercises shonld be prac- 
tised three or four times a day for short periods. 

5. The dress should not be tight enough to interfere with 
free muscular action. Ordinary corseta are not to be worn ; 
but if some stay is required to keep up the dress, it should be 
made of a soft and pliant material. 

6. Especial attention should be paid to the habits of posi- 
tion of the patient. 

School hfe often doubtless assists materially in the produc- 
tion of Literal curv.itui-e. Children should never stand for 
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longer than a few minutes at a time ; and girls should not 
stand in class to say lessons, because the dorsal muscles soon 
become fatigued, and if the upright position is enforced, the 
attempt to maintain it and relieve the fatigue, whether by 
standing upon one leg or not, causes the spine to be placed in a 
curved position. The position usually assumed for writing,, 
drawing, and for other occupations at low tables also conduces 
to curvature of the spine ; therefore the height of the table or 
desk or the height of the chairs should be so regulated that each 
individual pupil can work without having to bend the spine 
laterally. Weak boys and girls should not sit up at a table for 
long periods, but should work in the position indicated in 
fig. 90. 



CHAPTER Xr. 



f THE SPINE, 



Syaonyms—Piitt'l diteage. Angular curvature; Kijphom (to bend 
forwards) ; French, Cyjphoge ; German, CgphoHt ; Italiait, Cifiisi. 
Caries of the spine is a process of ulceration affecting the 
vei-tebi-je or the intw vertebral substaaoes. It uaually com- 
Fic. BH. 




metices at the anterior parts, and estends 
Beldom attacks the ai-ciies of the vertebne. 1 
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loss of substance from the ulceration is generally the production 
of a somewhat wedge-shaped excavation, the base of which 
presents anteriorly and the apex posteriorly. This excavation 
does not usually exist as a space, because the bones above and 



Fig. 97. 




Flo. 98. 




(After Say re.) 

below the seat of disease come together as the caries progresses. 
Thus there is a falling forwards of the part of the spine above, 
and an incurvation of the part below the seat of disease, and a 
projection of the spinous processes in the back. Occasionally, 
but rarely, the disease attacks the same structures laterally, or 
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at the posterior part of the hodies of the vert«bne (see fig. 1 05 ) ; 
but it is not until the disease has involved the front pai-t of the 
vertebrffi that an angle in the back is produced. 

As the upper portion of the body falls forwards, to allow of 
the continued conjunction of the bones, the equilibrium is 
upset, as may be seen by fig. 97. This position is not main- 
tained by the patient, partly because of the disturbed equili- 
biium, and partly because the position of the head with the 
face looking mora or less downwards is not agreeable to him. 
Consequently, he raises the upper part of the body, and draws 
it backwards. Occasionally he will relieve his position by 
bending forwards and supporting the superincumbent weight 
by making his arms aei-ve as props upon his thighs, as ia 6g. 98. 
The vertebrfe that are involved (and when the disease is severe 
there are several) are fixed to one another by inflammatory 
adhesions ; but yet, during the peiiod of active diseosa, the 
carious surfaces can move to a certain limited extent upon one 
another, and fi'om and to one another. But the degree to which 
sepai'ation of the diseased surfaces can occur is very slight; 
wo that, when a patient raises, oi' rather draws backwards, the 
upper part of his body for the purpose of looking forwards and 
of pqiialiaing his equilibrium, the vertehne below the seat of 
disease iti'e allowed to accommoilate themselves to the alteration 
of form, and an appearance of incurvation occurs. We say 
' appearance,' because the curve is formed chiefly by an arching 
back of the vertebne from the petpendicular line of the body, 
and not by an arching of the lower vertebne forwards. In 
some severe cases, however, there may he a true incurvation as 
well as an arching back, and the curves may be shown as in 
fig. 101. There is also an incurvation of the upper part, 
especially in the neck, in order to allow the face to look for- 
wards ; but the bending is chiefly below the seat of disease. 
The piaetieal bearing of these facts will be dealt with when we 
consider the subject of treatment. 

Pat!iology ami Etwlogy. — Opportunities for making patho- 
logical investigations into the morbid anatomy of caries of the 
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spine so rai^ely occur, that, in order to form an opinion upon 
the nature of this disease, we are compelled to extend our 
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Showing the Natural 
Curves of the Spine. 



Showing the Carres formed Showing the Curves 
when Caries exists. formed in a more severe 

case than in fig. 100. 



enquiries to the consideration of cases of caries of those bones 
which are more accessible to observation. 



CAEIES OF THE SPISE. 

We meet with (1) dironia oatitie, cmmiitTicing in the 
peripliery of the bone, usually following or accompanying 
periostitia; and (2) ostitis commencing in the centre of the hone, 
and independent of periostitis. With regjird to the former, iis 
progreas is slow and in Bid ions. The periosteum becomes 
thickened and less firmly attnohed to the bone, and beneath this 
membrane particles of new osKeous deposit often occur. This 
form of chronic inflammation is common in syphiliB. A 
fui-ther grade is that of suppurative periostitis, generally 
accompanied by superficial suppurative ostitis (caries super- 
ticialis). The salts of lime gradually disappear, and the organic 
framework is absorbed by the vessels, the product of the 
inflammation. 

EiUi*oth, whose teaching is h<!fe chiefly followed, emphatic- 
ally urges that if caries arises from an injury, there must yet 
esist a chief element, either in the injured pai-t or in the whole 
oi^aoisni, for otherwise the process of inflammation from the 
injury ' would run its usual course, as in all traumatic infiamma- 
tions, and soon come to a termination.' 

Sypliilia and scrofula, as elements in the whole oi^aniam, 
will predispose to snperScial caries. So also, as elements in the 
injuifld part, will those circumstances which interfere with the 
natural process of resolution in a simple and non-specific 
periostitis. 7'/tus local disturbance of t/te iT^fimned part may 
cause a lingeriny clironic jirocess of inflammation (^caries). 

In the form of caries which commences in the centre of 
spongy bones (caries centi-alis), the salts of lime become soluble 
and are absorbed, the surrounding tissue becomes more vascular, 
and the medulla, iafiitrated with migratory cells, takes the 
place of ' the gi'adoally but constantly decreasing bony tissue.' 
The bones become light and their cortical substance at- 
tenuated. 

Oiititis m&y occur in the spongy bones, and therefore in the 
vertebne, in consequence of which the bones are penetrated by 
B. mass of intfii-stitial granulations, completely breaking up their 
tissue without any suppurution. Sir Benjamin Brodie described 
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caries of the spine as sometimes occurring without suppuration, 
and he considered the origin of such cases to be rheumatism. 

Shaffer, of New York, considers these cases of caries sicca to 
he non-scrofulous ; and Billroth says that this form is just as 
variable as regards its vitality as chronic periostitis ; that we 
can here also distinguish some cases which have a distinctly 
atonic, others a fungous character, w^hile a series of cases lie 
l:)etween these extremes. 

Billroth has studied this caries ^icca, especially in resected 
joint,s, and he states that it is seldom or never seen after death, 
as the granulations would break down into pus during the 
depression of the vital powers preceding dissolution. 

Shaffer considers that in suppui*ative caries the disease is 
limited to a few vertebrae and the deformity therefore angular ; 
but that in caries sicca many vertebrae are attacked, and the 
deformity partakes more the nature of a curve; but in the 
worst cases of suppurative caries that the author has seen, the 
deformity has been a curve, whereas in an insidious case of 
caries which was probably without suppuration the deformity 
was angular. 

Ostitis with caseous degeneration is another form occasion- 
ally met with, and may be seen as a sequela of typhoid fever, 
scarlet fever, small-pox, &c. 

* Strumous caries, or ulceration,* writes Mr. Holmes,' * ap- 
pears to me to be identical in essence with all other forms, only 
that the accompanying spftening is more marked in this than 
in other kinds of ostitis ; * and he further states ^ that simple 
caries commences superficially, the bone not being apparently 
much altered, excej^t in the immediate vicinity of the ulcera- 
tion ; while in scrofulous caries, the whole, or nearly the whole, 
bone is softened and infiltrated with oily matter. 

Billroth's opinion upon the etiology of chronic ostitis, under 
which term he includes caries, is, that primary chronic ostitis 
from a traumatic injury in subjects otherwise healthy happens 

' TJw Surgical Treatment of Children's Diseases. London, 1869. 

• The Systevi of S%:rgery. 
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but rarely. It may happen, however, from violent Ci 
and compressioD. He considers that scrafulosis and syphilis are 
the most frequent causes ; that in syphilia the local disease is 
seldom set np by external agente, whOe in scrofulosis such may 
fairly be regarded as the rule. 

Perciva! Pott, who published hia wort upon the spine in 
1779, considered this disease to be a result of a constitutional 
weakness, and especially of a, scrofulous condition of the body. 
He strongly denounced the theory that an inj uiy could alone cause 
the disease. The majority of surgical writers since Pott's time 
hare inclined more or less to the doctrine that scrofiik, is the only 
cause. Some have recorded cnaea which have apparently been 
the result of injury, and in which no ordinary symptoms of 
scrofula have been present; but, nevertheless, these observei-a 
have geneiully considered that scrofula was necessarily the pre- 
disposing cause of the disease. 

Another theory of the etiology of this disease is that caries 
is not essentially a disease of scrofula — that, although scrofu- 
lous individuals are more susceptible to the diKease than those 
whose vital powers are greater, yet that the direct cause of the 
caries is an injury. This view was ably suppoi-ted by the lute 
Mr. Hilton; and Mr. Holmes and others are also opposed to the 
opinion that caries is always a scrofulous affection. In America, 
moreover, much has been written in support of this opinion. 

Others state that caries of the spine occurring in children is 
due to scrofula, and occurring in adults is generally, or often, 
independent of scrofula, but usually associated with rheu- 
matism. Brodie advocated such a view, and he stated that 
scrofulous ulceration of the spine begins in the bones, and non- 
scrofulous in the intervertebral cartilages. 

Pirrie ' considers that the excessive use of mercury will also 
give rise to ulceration of bone, nnd that the woi'st forma of 
caries occur in scrofulous persons affected with syphilis who 
have taken a great deal of mercury. 
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Scurvy, gout, and rlieumatism may alao be tbe pre 
tlisposing causes of caries, because they depress the vital 
powers. 

Tbe exciting causes ate iujuries, sueli as blows; bruises from 
concussions or sprains ; and suppuration or ulceration of tbe J 
soft parts in tbe neigbbourbood. 

Prom oliaicftl observation, and as Ijeing in accordance withj 
the pathology of caries in other bones (oB described above), tlu 
author has formed the following conclusions :— 

1. Caries of the vejiebite very often occurs in patients whoj 
present the symptoma which are su])posed to indicate scrofulaj 
whatever the true nature of that disease may be. 

2. It often occurs in pittieuts wbo, although delicate, and ioim 
a condition which has been called pretubercular, have no decided 
symptoms of constitutional disease, and wbo have no familyfl 
history of disease of any kind. 

3. It occurs in [jatienta wbo have been debilitated by feve^^^ 
or some other cUaense calcuLvted to impair nutrition. 

4. It sometiuies occurs in p;itienta who present no apparend 
signs of other illness of any kind except the pain following a 
injury. 

When tbe disease occui's after an injury in apparently robust* I 
individuals, it may perhaps arise in the manner now to I 
described : — 

Fraelurea of tbe veilrebiffl almoat alviayg present the saoiM 
kind of displacement of the fi'agments of bone. In consequent 
of a violent bending forwards of part of the spinal colui 
anterior portion of a vertebra is crushed or broken off by tbt 
vertebra above it, and the posterior portions of the bodies of tha'fl 
vertebrK are not injiired. This common result will probably 
be recognised in the accompanying illustration (fig, \(ii,) The 
crushing of the anteiior upper edge of a vertebra seems to be 
the geneial tendency of the majority of accidents which injure 
the bones of the spinal column ; and in spinal ciiries the disease 
nearly always begins in the same situation. It therefore 
seems probable that an injury, especially to the bones of a young 
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child, may, although insufficient to cause absolute fracture, be 
sufficient to injui-e the anterior part of a vertebra to such an 
extent that inflammation is set up. Such inflammation would 
speedily get well, were not the parte subjected every day to an 
almost constant movement. Now, it is quite in accordance 
with the pathology of the disease to suspect such fi'equent 
irritation capable of ultimately giving rise to caries of the 
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injiired verttibne. If it ia possible for caries to be set up thus 
in a healthy child, ranch more readily will it occui- in one 
whose powers of repair are weak, either in consequence of con- 
stitutional delicacy, or as the result of some fever or other 
disease. 

It is very probable that local injury it) tbe exciting canee in 
the majority of, or in all, the cases ; that a slight local injury 
may cause caries in an unhealthy subject ; and that a, less slight 
injury, repair being itterfered with as above described, may 
pi-oduce caries in an otherwise healtliy subject. 
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The diBeiuw generally occurs dm-ing cLildliood up to thm 
time of piilierty, after which period it becomes moj'o ra 

In some cases the ulceration commences in the anter 
common ligument; in others it begins in the fibrocartila^ S 
but it is said generally to begin in the bodifs of the vertebwe 
themselves, or in the junction between a vettebra and the 
cartilage;' and the anterior part of the column, as before 
stated, is tisunlli/ first atljickod. 

The disease spreads upwanls and downwards as well as 
backwards, and it eventually attacks, in extremely severe 




Extreme AnguUr Curvntura from extensive 
Bud the Lumbar Veitebt-i. The ribs Hre m 
the BTlic Illations uf tlie lower seven nra involved ii 
s liiepu-Btion in St. Mary's HotplUl Maseum.) 

cases, the articulations both of the nhs and of the articul 
processes. 

Caries Bometiinea commeiiees in other partes of the bodies at 
the vertebiTC, Hnd is then probubly geneiully associated wift 
scrofula. Under such circumHtanoes the symptoms may I 
iosidious and the progress of the disease alow. Fig. 105 repre^^ 
sentB such a case. It is describeil in tl)e Museum Catalogue 
(A, 6,142) as caries of doi-Ba] vertebrie in a mate, aged 21. 

' See Hilton, Lcetarri mi Rmt and Pain, Brd edition. Edited by 
Jacobsoc, IBMO. 
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B month before admission for ph 
anea were comphmed of and the 
i only diacovertd 




Hoeiilal Museum ) 



He had be«n ill only i 
No symptoms of the o 
state of the bones < 
at the post-mortem examination 
died from ' croupous pneumonia Tl 
6th, -7th, 8th, 9th, and 10th doit, I 
vertebrte were involved There w 
an abscess, which had leicbed the J in< 
mater, but the spinal cord and its 
mombraues were not affected It 18 
obvious that, in such ca'iea the diseased 
parts are not auhjeLt to 80 much com 
preasion or diatuvbance fiom the move 
ments of the body i 
forms of the diseaae and therefoie 
symptoms ai* more obscure 

The condition of the spnal cord when examined aft«r death 
varies considerably. Generally, although the deformity may have 
been very mai'ked, the cord has no appearance of abnormality ; 
but, in some cases, the membranes alone, or with the cord, present 
various symptoms of congestion and inflammation, or of the 
results of those processes, such as thickening, suppuration of the 
membranes, or softening of the cord. The cord is not often 
pressed upon by the defonnity, and if such pres.sui'e does occur, 
the projecting bone, it ia said, becomes in time (Stafford) 
absorbed and rounded off. The angle that is formed in the cord, 
to correspond with the altered shape of the spinal column, does 
not alone affect its functions, as the slow progress of the bend- 
ii^ allows the medulla to accommodate itself to its new 

In paraplegia, the powers of motion only are generally lost, 
and this fact is in accordance with what one might suppose, as 
the disease in progresaing backwards from the bodies of the 
vertebra would necessarily fiist encounter the ant«nor columns 
of the coi-d. (See A. Shaw, Mr, Holmes's ' System of Surgery,' 
p, 132, vol. iv.) 
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3 of lliK Upper TtPo Cervical Vertebra 

f other parta of the spini 



Im more dangerous than disease c 
(.'ulumn, because 

(1) The diseased structures are ia closer proximity to t 
ispiiul cfl-iial ; and 

(3) The medulla oblongata ia situated in this portion of t] 
canul. 

The articulation between the asis and atlas is that at w 
the chief rotatory movementa of the head take place, and it il 
therefore, very subject to injury by bIiocIib and spniins. 

Disease of this articulation is usually chronic in its natui 
The synovial membranes and ligaments, which connect the t 
vertebras, become inflamed and softened, and ultimately v 
rated. The disease eitenda thence to the bones. The ligaments 
being weakened, the weight of the head, CMTying nith it the 
atlas, causea the latter bone to glide forwards and downwards 
upon the axis. Consequently the odontoid process, sti'etching 
the transverse ligament, presses upon the cord, and if the liga- 
ment gives way sudden death ia the usual result. But a 
deal of stretching and diepiaceaient may exist without injury it 
the cord, and if the cases are carefully treated, they may rea 
either perfectly or with some slight amount of deformity. 

Even when paraplegia occurs from preasui-e upon the cord^j 
the patient may recovei' from the severei- symptoma. 

Si/mptome of Caries of the Spiite. — The first symptoms ai 
languor, listlessness, unwillingness to move much, or at a 
briskly, and there is often dull heavy pain in the back. If pai 
is the first symptom, it may date fium the time of a fell, ( 
other traumatic injury, After a time the child begins to 
stumble in walking, and upon attempting to move quickly his 
legs involuntarily cross eiich other ; upon attempting to stand 
erect his knees often ' give way,' and he is soon unable to staoii J 
without support. 

Projection of the spinous prooeases of the affected vertebnsj 
will probably have occurred before this period, and the pi^o^J 
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jection ia very often the first Bymptom noticed. Pain is often 
referred to the hip, knee, and ankle, and the affection has been 
mistaken for disease of one or other of these jointa. 

The siijiine horizontal posture usimlly affords some relief to 
the patient, hut the prone position is usually much more 
efiective in relieving pain. 

As the disease progresses, cramps and convulsive movementa 
occur in the legs. A chilly feeling is complained of; the 
appetite fails ; the pulse hewimeB rapid and feehle, and Bometimes 
irregular, until the whole health breaks down. The patient be- 
comes unable to direct either of his feet precisely to an exact 
point ; and very soon after this both thighs and legs loose a good 
deal of their natural sensibility, and become perfectly useless for 
purposes of locomotion. 

Complete paralysis may eventually take place below the 
diseased vertebi"Be, involving the I'cctum and bladder, and causing 
atrophy of the muscles of both legs. 

When paralysis exists, bed sores readily form. Bat disease 
may be very extensive in any region without causing paralysis. 

The symptoms naturally vary in accordance with the seat of 
the disease. 

If the disease be in the cervical vertebrte, difficulty of 
respiration may be present; if in the dorsal, indigestion, pain 
and ' tightness at the stomach ' may be felt ; if in the lumbar 
region, the pelvic viscem may show symptoms of nerve itritation. 

The discomfort at the epigastrium is sometimes, though not 
very often, described by the patient as resembling the sensation 
of a cord tied tightly round the body, hut in very young children 
the symptoms of pain are leas definite. Pain, situated in the 
parieties, is usually symmetrical, hut when the disease is situatetl 
between the occiput and the atlas, it may be on one side only.' 

Pain is the result of irritation of the nerves which supply 
the bones in the neighbourhood of the caries.' It is a very 
uncertain symptom, for it may vary much in degree, Exacer- 
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hition of pain commonly occurs suddenly in the night, and thia 
can Hen the (jhild to utter a very characteristic piercing cry. 

Local Heat and Swelling are often present, more or less, an 
long an the disease is actively pi-ogressing. 

Cases sometimes occur in which the progress of the disease 
is so insidious that an angle is formed, and ankylosis takes place 
without any symptoms of ill-health or pain having been noticed, 
the child having played about as usual during the whole time. 

Effect of tlie JJiseaae upon the Form of the Body. — The 
deformity of the back, which increases as the disease advances, 
becomes a very important symptom. 

Its form is sometimes a curve, several vertebrae taking a 
share in the pix)minence, but more often the projection is per- 
fectly angular, the spinous process of one vertebra being more 
prominent tluin the rest. 

In the course of time the muscles upon each side of the 
spinous pix)cesse8 atrophy, and so cause the aiigh to become 
more pronounced. 

The projection appears sooner, and increases most rapidly 
when the dist^aso is situated in the dorsal region. This result is 
the consequiiice of the natuitd curve of the dorsal region being 
backwards, and so not only does the disease increase more 
rapidly here, but the spinous processes project more than they 
do when the disease is situateil in the other regions of the spine. 
In the lumbar n^gion the natural forward curve has to be 
oblitoratiMl befon^ a ]H>HU^rior pix)jtH3tion is formed. Therefore 
the amount of pn>jeetion is not a sure indication of the extent 
of the disease, unlt^ss its situation l)e taken into account. 

Those it^iuarks apply mow to cases in which the deformity 
is a curve than to those iu which it is an angle. 

If tho dist^ivso Ih> situatiHl in tlie lower lumbar or upper 
aaeml ivgion, inc^in^^tum of the vertobne above the disease may 
Ih^ the most nmrkoi abnormal appeaiunco. 

When the distviao is situated in the cervical resrion, *the 
head sulfides vertiwUy, 8i> as to approximate to the upper part 
of the chiNst, aud oblitertUe the a)>poiaraiuv oi the neck. 
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Accordingly, the occiput comes in the way of an examination, 
preventing the tips of the spinous processes from being felt by 
the fingers. ' ' 

In these cases the head may assume various positions. 

Diagiiogis. — Up to the age of puberty, and in gills a few 
years after this period, the curves natural to the adult spine are 
not entirely formed. This conditiou, in conjunction with the 
great flexibility of the cwlumn in early life, gives rise to appear- 
ances which are often deceptive. Projections appear at various 
paits, and especially in the lumbar region, which may be 
mistaken for a symptom of commencing caries. 

If the surgeon cannot satisfy himself as to the diagnosis by 
carefal manipulation, he may do so by placing the child in the 
prone position, and raising the hips above the level of the spine. 
If there is no disease the angle will disappear. 

When there is diiiiculty in forming a diagnosis, pain not 
being present during ordinary movements, it has been advised 
to give a shock to the spine, by causing a sudden pressure upon 
the shoulders when the patient is standing, which will generally 
cause some pain if disease be present ; or, that the patient should 
be caused to jump off a stool or chair; or, that the spine should 
be percussed. But these violent meHsiiveB are unifccessary, and 
might l>e productive of much hai'm ; besides, they are uncertain 

Percussion, pressure, or the application of heat, in the sup- 
posed region of disease, are all uncertain modes of diagnosis, aa 
disease may be present without such means eliciting any pain, 
and pain may be thus caused although no caries or other 
serious disease be present. 

In distingwshing abdominal and thoracic pain, the result of 
caries of the vertebne from that of affections of the viscera, we 
find that recumbency generally more quickly relieves the 
former than the latter. 

All jarring and jolting movements, especially when the 
' A. Shaw, in Holmes's Ssetem ijfSwrgery, 2nd edition. 
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muscles are relaxed, increase the pain in caries, and a false step 
is very distressing to the patient. ' 

This pain in the parietes of the thorax or abdomen, when 
it exists (and it is often the earliest symptom), is usually, as 
already stated, symmetrical upon the two sides of the body. 
Mr. Hilton^ has well described the practical bearing of this 
fact, stating that by tracing * the nerves producing these sui^ace 
pains backwards to the posterior median line, and noting 
accurately the healthy or unhealthy condition of the various 
structures near which those intercostal nerves would pass — 
such as the ribs, pleurae, aorta, oesophagus, and other structures 
in the posterior mediastinum — we arrive at the vertebne and 
spinal marrow, and in that way, proceeding by the law of ex- 
clusion, we arrive at the diseased spine as the real cause of the 
pains experienced at the pit of the stomach.' Mr. Hilton after- 
wards refers to a case in which disease of the spine was sup- 
posed to be present. Pain was felt upon the surface of the 
side of the thorax, but was on one side only. * Upon tracing 
the posterior course of the fourth dorsal nerve towards the 
spine' an aneurism was detected, the spine being free from 
disease. It may here be remarked that aneurism may cause, 
by pressure,'' absorption of the bodies of the vertebrae which 
might cause a projection in the back. In examining the spine, 
various movements, carefully performed by the patient, will 
show the surgeon whether the column is entirely flexible, or is 
rigid in any part — stooping, for instance, to pick up some small 
object from the floor, or turning sideways while recumbent. 

The manner in which a child affected with diseased ver- 
tebrae will steady his spine, and keep it rigid while picking up 
a small object from the floor, is very characteristic. He will 
bend his knees, but not his back, and will support himself by 
placing one hand upon his thigh, while he bends his body side- 
ways towards the floor. 

* See a paper by Howard Marsh, in the British Medical Journal, 
June 11, 1881. 

^ Oj). cit. chap. iv. 
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Tlie p^itient with caiies will relieve the sii perineum bent 
weight in many waya, For instance, if the disease is in the eer- 
vicftl region, he will sit with his elbows upon the table, or 
other convenient support, and rest his chin upon his hands. 

When the disease is situated in the two upper cervical 
vertebrsB the proti'usiou of the spinons process of the axis, whifh 
Binnot in the normal condition be felt, will help to indicate the 
nature of the case. 

If the disease of the vertebra is malignant or sypliilitic the 
symptoms will probably be modified by charo.cteristio com- 
plications. 

In adiiltB the vertebra protainetts may project ao much iia 
t« give the appearance of angular curvature, and in some in- 
litances a neuralgic pain occurs in this portion of the spine of a 
very severe character. 

This affection is occasionally associated with hysteria, and 
the neui-algie pain may occur ia other parts of the spine. 
These cases often present many difficulties in diagnosis, but 
may generally be detected by observing that there is no rigidity 
of the spine, that the patient evinces extreme sensitivenesa 
to the slightest touch, and that the history of the case is 
not in accordance with that of caiies. If the pain has lieeii 
present for several months, and there is no deformity, it is 
probable, but not absolutely certain, that caries of the spine does 
not exist. 

Hifsturical Parapl^yia has sometimes been mistaken for the 
result of caiies of the spine, and considerable difficulty niay 
arise in forming a correct diagnosis. 

In considering these cases, the fact that so-called hysterical 
symptoms fi'equeutly accompany caries of the vertebra, must 
not be forgotten ; and Staffoi-d's supposition that the fluctu- 
ating imins expeiienced by these patients ai-e brought about by 
some implication or irritation of the sympathetic ganglia, ha-i 
proljably much truth in it, 

Abscess. — Partly from the irritation cnased by the disease to 
3 neighbouring parts, and paitly fi^im the burrowing of tlm 
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pus discharged by the ulcerating vertebrae themselves, large ab- 
scesses are sometimes formed. 

Abscess is a very serious symptom. It plays an important 
part among the causes of death in most of the fatal cases. A 
collection of pus having once commenced, is soon increased by 
(1) the frequent movements of the parts, and (2) by the lax 
condition of the tissues in front of the spine caused by the 
deformity. 

Symptoms of Abscess. — The formation of an abscess is gene- 
rally accompanied by derangement of the general health ; slight 
pyrexial symptoms in the evening ; occasionally perspirations 
at night ; but rarely ligors.* The early symptoms may, how- 
ever, be obscure. Pain may be absent or very severe. 

In advanced stages there will be painful spasmodic mus- 
cular * twitchings ' and neuralgic pains in the groin and thigh, 
stiffness and pain in the spine, increased by extension of the 
thigh. The patient experiences a difficulty in standing ; he 
stoops, and cannot assume a perfectly upright position, because 
of pain in his groins and loins ; he can ascend better than he 
can descend stairs. 

Abscess has been mistaken for rheumatism, affections of the 
kidneys, coxalgia, hcemorrhoidal pains, glandular swellings and 
hernia, csecal abscess, cancer, and other affections. 

Spinal abscesses may acquire great dimensions, and are then 
very dangerous in their consequences.^ Like all abscesses, 
they take the course of least resistance; and this is down the 
sides of the bodies of the vertebrae. Occasionally, but not 
usually, the abscess passes down both sides.^ If the disease is 
in the dorsal vertebroe the abscess encounters the diaphragm in 

* Tein})craturo often reaches 102° and 103° F. Schaffer has seen 
it 106°. 

2 8oo tlio article by Mr. Alexander Shaw, in Mr. Holmes's Sygtem of 
Surfffivi/t to wliioh the author is indebted for many of his remarks upon 
absceHses. 

■ In tlioHo * bifurcated * abscesses one only may be present in the 
groin, the other being in a less advanced stage. 
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its dowiiwai'd course, and penetmtes the substance of the psoiid 
muscle, being hindered from keeping to the surhae by the 
ligajnentum arcuatum internum. 

More or less of the substance of the psoas becomes enclosed 
in the abscess, The abscess is hindered from extending in- 
wardly by the fascia iliaca, but is less resttained outwardly. 
It occupies the hollow between the iliacus and psoas muscles 
on the inside, and the ihum on the outside. It usually pro- 
jects below Pciupart's ligament, between the temlon of iliacus and 
psoas, and the anterior inferior spinous process of the ilium— 
that is, between the out*r and middle thirds of poupart's liga- 
ment. The abscess may open in the groin, but it more com- 
monly descends further down the thigh, inwards and forwards, 
being limited externally by the sarttirius muscle ; or it may 
tarn inwards over the adductor longus ; but the dii'ection and 
position of opening will vary in different cases ; the abscess may 
ascend on the abdominal muscles. 

The ' neck ' of the abscess, when it passes from the abdo- 
minal cavity into the thigh, may be more or less contracted, 
and 80 retard the Bow of pus, or even make it difficult to de- 
termine whether there is any communication between the ab- 
Bcess in the groin and the abdominal cavity. 

Psoas abscess has been known to make its way into the 
Bpermatic canal, and appear at the externa! abdominal ring, 
like an inguinal hernia. 

Instead of pursuing its course down the psoas muscle an 
abscess may make its way posteriorly below the last rib, through 
the quadratus lumborum and to the outside of the saciw-lnm 
balis muscle. It is then called a lumbar abscess. 

Psoas and himbar absceiises have passed over the crest of the 
ilium, and opened over the glutal muscles. 

A spinal abscess may also penetrate the lung. A. J. Shaw 
mentions a case in which the patient coughed up several pieces 
of bone. 

The pus has also been known to enter the urinary bladder, 
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oi- to proceed through the sacro-sciatic foramen, and present at 
the nates ; and Stafford records a case in which exit took place 
between the eighth and ninth ribs. 

Abscess in connection with diseased cervical vertebrae 
usually pursues a lateral course, and reaches the surface upon 
or^e or other side or both sides of the neck. 

Treatment, 

Before the time of Percival Pott (who wrote in 1779), the 
nature of this disease was little understood, and the treatment 
was consequently very unscientific and inefficient. 

Pott appears to have been a very careful observer, as 
evinced by his description of the progress of the disease from its 
commencement to its termination in paralysis, abscesses, and 
death — ^results which at his time were extremely frequent. 
Violent attempts to straighten out the spine used to be made 
in those days, and Pott recognised the evil of such treatment. 
He pointed out that to draw the carious bones asunder could 
not be beneficial, as it would interfere with the natural mode of 
cure by juncture and coalescence of the diseased bones. This 
opinion was founded upon sound surgical principles, and holds 
good to the present day. * 

Notwithstanding Pott's belief in the constitutional nature 
of the disease, the treatment which he advocated was entirelv 
local in its nature. *lf the cure,* he writes, *had depended 
upon an application to the constitution in general, it might 
have rcfiuired a vju'ioty of medicines, the administration of 
which must have demanded judgment in adapting them to par- 
ticular persons and oouHlitutlons. But, fortunately, the means 
of relief are simplo, uniform, and safely applicable to every 
individual. ... It conKists merely in producing a large dis- 
charge of matter from underneath the membrana adiposa on 

* StafTt)rcl, sxibHctjiientl.v, not only (loj)rocatcd attempts at separatioa 
of the diseased hones, hut v/ent to the other extreme, and advised that 
moans should be taken to j)ress theu\ together. 
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each side of the distempered bones forming the curvature, and 
in maintaining such discliarge UDtil the patient shall have 
recovered his health and limbs. . . .' 

Pott stated that in the three years during which he had 
been treating cases by this means he met with but one instance 
in wfiicli it failed when there was ' any reasonable foundation 
for hope.' But he neither states how many he cured nor 
what kind of coses these hopelesus ones were. 

For many years after Pott's publication, surgeons employed 
counter-irritation, such as issues, setons, moxas, perpetual 
blisters, and the actual cautery; they insisted also upon the 
desirability of recumbency, which, in fact, was necessitated by 
the wounds that were piwhiced. But counter-irritation 
gradually fell into disuse ; for it was found, that if the 
iliseased parts were kept at rest, the patient progressed quite 
as well without as with the employment of such severe 
remedies. 

Sir B. Brodie stated that his experience proved to him that 
issues and setons, and the like, were useless and even injurious, 
except in some adult cases. 

Bampfield, in 1824, insisted upon the horizontal position 
beiug maintained for many months, the supine position being 
sometimes relieved by the prone for two or three months, or 
longer. To maintain the spine in a quiescent 8tat« he employed 
bandages round the thorax, with a shield over the projection ; 
and when he considered that inflammatory action and efforts of 
repair had ceased, he used pressure over the projection and 
extension of the spine. 

Beale, in 1830, recommended chiefly constitutional 
remedies, tonics, absolute horizontal rest, blisters, setons, or 

Tnson, in 1841, drew a wide distinction between scrofulous 
and other cases. In the fonnor he deprecated the use of 
cotinter-irritants, but advocated them ia the latter. In all 
cases he eaiployed gentle extension. 
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M. Prnvei, of Lyons,' treateil his cases by baths of com- 
pressed air. 

M. Bonnet, of Lyons, advoca,tod coj-liver oil, sea baths, and 
ferebinthinate bfttha, and he objected to violent extenaion, for 
fear of proiiiicing a space between the botlies of the vertebite, 
which would prevent all firmness at the point of disease. ' At 
the same time,' he writes, ' if we must not extend {redresaer) the 
parts, is it not desirable to diminish the pressure of the itpp^ 
pai-ts of the body, and to immobilise as mudi as possible the 
parts which have been Beparated by the caries J ' 

We cannot doubt but that Bonnet's ijuestioc should be 
answered in the afBrmative ; but tJie subject that we have to 
consider is. What are the best mewna for obtaining relief from 
the pressure, and for fixing the spin© i 

The objects we should have in view are — 
L To rest the disosaed parts. 

2. To supiwrt the superincumbent weight. 

3. To improve the general health. 

The first and second must generally he thoroughly cairied 
out bffore the third can be eflected. 

From the time of Pott until recently the majority of 
surgeons have agreed «[>on the importance of rest to the 
diseased structures; but their opinions liave differed considembly 
with regard to the manner in which such reet should be 
afforded. The following plana have been employed : — 
Keciimbency — 

a. Supine position. 
6. Prnne position, 
' Spinal supports ' — 

Back splints in conjunction with recnmbency. 
Plaster of Paris, ■) 

felt, and other jackets ) "^'^"^^ recumbency. 
It has been asserted that, by eonfining the patient to the 
reoumbent posture, especially in sci'ofuious cases, the general 
health will suffer ; but experience pi-oves otherwise. Eecum- 
1 Eatai miUical $up i'Eiutil'i Of I'Mi- /■inujirimi, Lyons, 1850. 
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oencj, when so employed that it affords complete rest to the 
spine, relieves the patient from pain and irritatioa. The lost 
appetite retnniB ; sleep, hitherto disturbed, becomes natural and 
refreshing, and the heulth rapidly improves. 

That the patient should be able to take exercise in the open 
air, and that moat of the inconveniences, troubles, and expenaeB 
of the sick room should be done away with, are the points urged 
in favour of treatment without recumbency. But, if to gain 
these advantages we run the risk of interfering with the pro- 
gress of the disease towards recovery, we ought certainly to 
hesitate before adopting such a mode of traitment. 

Fresh air and exercise are very valuable adjuncts to the 
treatment of dehcate subjects. Fresh air can, and should, be 
afforded to the patient under any mode of treatment, but 
exercise, if it moves the diseased structures, is as conti-a-indicated 
in caries of the vertebi-ee as it is in the early treatment of a 
fi'actured leg. 

RecuTnhency. 

Recumbency may be either in the supine or in tte prone 
position. The former is that usually adopted, and may be 
cariied out as follows : — 

Eecumhencij in Oie Supine Position. 

The Bed or Couch. — If the deformity is very slight, the 
patient may lie upon a hair mattress. The surface of the 
mattress may be hollowed out to receive the projection of 
tne Bpine, if necessary. 

If the case is severe, a water bed should be provided, and 
it may be necessary to have side suppoiis to prevent the bed 
hftva rolling off the couch. The water bed slioidd be filled 
only sufficiently to prevent the upper and umler surfaces 
toucliLDg when the patient is placed upon it. This result is 
obtjiined when about three-fifths of the bed's capacity is filled, 
A firm mattress should be placed beneath the water bed, and 
blankets upon the top. If the patient cannot be otherwise 
kept 'juiet, wide webbing straps arc to be placed diagonally 
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across his shoulders, pelvis, and legs. It will be an advantage 
if the conch is provided with good wheels, so that the patient 
can be taken from one room to another without being jolted. 
The surface of the couch should consist of a removable tray, so 
that the patient (with his mattress and water bed) can be lifted 
into a perambulator or carriage with a^ little disturbance as 
possible. 

Some surgeons employ a double-inclined plane couch, so that 
the shoulders and knees of the patient can be raised or lowered 
at pleasure ; but such movements are easily abused, and the 
strictly recumbent position is safer. In fact, the patient should 
not be allowed to move his back more than can possibly be 
helped. He should be fed in the recumbent position, and the 
bed pan should always be used. If the water bed is only 
partially filled, as above directed, the pan can be easily pushed 
beneath the patient. 

Recumbency in the Prone Position, 

The prone position offers many advantages over the supine 
as a means of resting the diseased structure. These advantages 
may be tabulated as follows : — 

1. It removes the weight of the body from resting upon the 
spine. 

2. It restrains the action of the abdominal and other 
muscles in front of the spine, so that the part of the body above 
the deformity is not bent forwards.. 

3. It allows use of the arms for feeding, play, &c., without 
causing the body to bend forward and press the diseased bones 
together. When the metal splint, to be presently described, is 
adapted, such movement of the spine does not take place, but 
even then the prone position is usually much more comfortable 
to the patient than the supine.^ 

* The good effects of the prone position are well shown by the 
comfort which the patients experience when removed to a prone couch 
from an ordinary bed. This treatment is thoroughly carried out in 
the City Orthopajdic Hospital. 
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An olijectioti bas heon raised to the pvone position, that it 
might allow the gitivitation of abscesses forwards ; but no such 
result fans heen known to occur. 

It was originaUy employed very extensively by Verr'all, who 
founded the Society for Diaeases of the Spine and Hip, since 
become the Nationiil Orthopieiiic Hospital. 

ilecumlieiicy is necessary na long as the disease is in an 
active condition ; but when this is passed, the patient may be 
allowed to ■walk about, if the spine is propei'ly supported by an 
efficient apparatus. 

Meckanidl Support. — -For the same reasons that we apply 
splints to fk broken leg or a diseased joint, so we should apply 
some local support to the diseased spine. A well-adapted 
apparatus to support the back is even a more important 
element in the treatment than the lecumbency ; and slight 
case« will sometimeB get well by means of tke splint alone. 

Spinal Supports. — The chief objects to be effected by spinal 
supports are — 

I. To relieve the diseased portion of the column fi'om the 
weight of the superincumbent parts of the body. 

3. To fix the spine so that the diseased vertebrse may not 
move upon one another. 

3. To relieve pain and to counteract increase of deformity. 

The best appiratua will be that which can accomplish these 

objects without being irksome to the patient, and without being 

jurious to his general health. 

Apparatus for Spinal Support. 
Jackets — 

Plaster of Paris. 
.'Stiffened felt. 
Paraifin. 
Biiek splints — 

Moulded leather. 

„ guttapercha. 

„ felt and similai' substances. 
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Fi-amework supports, with crutchea. 

Adaptable metal eplints. 

Dr. Sayi«, of New York, introduced into this country, a few 
years ago, the practice of suspending the patient by the head and 
arms, encnaing him in & plaster of Paris jacket, and altowiug 
him (i-ee locumotion in the place of reciunhency.' 

This mode of treatment^ has been very extensively 
employed in England, with the following results : — 

That, when compai'ed with no treatment at all, or when 
compared with that very inefficient moile of treatment, supine 
recumbency in bed, without any special means for fixation of Ihe 
epine, the results of the plaster of Faria jacket treatment appear 
at first remwkahiy satisfactory. When, however, we take all 
the facts connected with the subject into consideration, it 
becomes evident that the plaster of Paiis jacket is not the best 
spinal support which we have at our iliisposal, 

J'he DUadvajdufjeg o/tlie Plaster of Paris Jacket, 

1. The surgeon is unable to watch the progieas of the 
disease, so that the angle may ino'ease (from extension of the 
caries), abscesses may form, and ulcerations occur without his 
or the patient's knowledge ; ' moreover, as the progress of the 
disease cannot be watched, the surgeon has no indication for the 
readjustment of the bandages, 

2. Perspiration is cliecked; and, among the poor, vermin ai'e 
likely to congregate beneath the casing. 

3. It interferes with or prevents thoracic respiration, and 
so favours coUnpae of the thoi-acie walla, 

4. It retards the growth of the whole trunk, and especially 
of the tborax, and may thus cause considerable mischief when 
worn for three, six, or even sixteen to twenty months without 
removal,^ 

' Sjiiiial DiteoiB and Cuntodwa. By Louis A. Sajre. London, 1877. 
' See Glisaon'B aystem, B. Med.and Chir. Bee., October 1861. 
' Many insEaacBB of eaoli of these oocorrenoes have been seen by the 
author, 

• Even il the jacket be removed and reapplied frequently, still 
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Suspension, by Sayre's haagiog apparatus, by which the 
patient is raised by the head and shoulders tintil nearly the 
whole weight of tho body is removed from the ground, increases 
the height of the patient by straighteoing the natural cui-ves 
and Btretching out the intervertebral snbatances above and 
below the area of disease. If the diseased bones themselves 
were separated to any great extent from one another, the 
results would be veiy harmful and probably fatal. Such 
unfortiinatc results have been recorded ; and extension of the 
spine in this rough and anacientific manner must alwaj-s be 
attended with a considerable degree of risk. 

Duiing siispenaion the plaster of Paris bandages are 
applied, and the patient is then lemoved to a recumbent posi- 
tion, in which he remains untU the plaster has ' set,' 

The chief object of applying the plaster of Paris jacket to 
the patient in the extended position is to remove the supeiin- 
cumbeut weight from the disease ; but, aoon after its application, 
the thorax subsides within the jacket, and the pressure upon 
the diseased honea may become nearly as much as it was 
before. 

Although the support afforded by the jacket may he 
sufficient to relieve the patient fi'om much pajn, and to allow 
him to run about, it is not sufficient to prevent enough move- 
ment of the spine to cause irritation of the diseased bones. 

Dr. Walker, of Peterborough, considering the process of 
suspension inconvenient and sometimes dangerous, applies the 
jacket to the patients while they lie recamhent, somewhat in 
the manner of a many-toiled bandage. 

Mr. Davy places his patients in a hammock, and applies the 
plaster bandage outside. 

Mr. E. Owen applies the bandage without the suspension.' 



growth is not permitted fo proceed, because the e' 
reapplication of the jaoket. 

' Dr. Webb (Anatralia) employs dally bus 
bandage. 



s kept up bj tlio 
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There have been several other modifications of plaster of 
Pans bandages for this disease.^ 

Poroplastic felt jackets (which, however, are not poi-ous) 
have been offered as substitutes for plaster of Paris jackets, 
over which they have the advantage of being readily removable ; 
but as a means of support they are even less efficacious than 
the plaster of Paris bandage. 

Paraffin has been used in a similar manner to plaster of 
Paris. 

Splints may be made of leather, stiffened felt, and other 
materials, moulded to the back, and attached to the patient 
by means of bandages or straps to the pelvis, abdomen, and 
shoulders. 

Good results may be obtained by their use in conjunc- 
tion with recumbency ; but they cannot be very readily or 
accurately altered in shape to suit the requirements of the 
case. 

Metal supports are generally based upon the principle of 
propping up the spine by means of crutches from a pelvic belt 
to the axillae. 

This principle is not a good one, because — 

The arms, being very movable upon the thorax in the 
direction of the crutches, fixation of the spine is not secured. 
If the shoulders were propped up sufficiently high to effect 
fixation, the restraint would be unbearable and the axillary 
nerves and vessels would be seriously influenced by pressure, 
paralysis of the arms occurring sometimes from this cause. 
Whereas, if the crutches are only sufficiently high to be quite 
comfortable to the patient, their use becomes very slight indeed. 

As stated above, the raising of the upper part of the body 
into a more upright position only, does not remove the superin- 
cumbent weight from the diseased parts, because the vertebrae 
below the disease are allowed to curve so as to accommodate 
themselves to the alteration above. Instruments, with crutches, 
do not provide means to prevent this incurvation ; and when they 
> T. Wyeth, of New York, New York Med. Record, 1879, &c. 
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are proYicIeJ with upright atems in the region of the spinp, these 
are made to fit into the lower curve, and httle or ao control in 
brought to bear upon the tendency to incurvation. 

I The requirenienta of a splint are — 

^^^^H To fix the spine ; 

^^^^H To relieve tbe diseased pailB from the pressure of 

^^^^P the supei-incumbeiit weight ; 

^^^^^ To relieve pain ; and 

I To countei-act further deformity. 

I Theae requirements are thoroughly efiected by Mi'. Chiinee's 

I adaptable metal spliiit ; iind the author is acquainted with nu 

} other apparatus (hitherto made generally known) that can act 

] so well. This splint is described below. 

,1 Dr. Taylor's antaro -posterior support possesses some of the 

good points of, but is inferior to, that devised by Mr. Chance. 
It is constructed without crutches. 

Mr. Willett ' recognised some advantage fi-om the use of 
Dr. Taylor's apparatus, and adopted it with siiccpji*. He also 
employed a che-ap modification of it for poor people. 

Taylor doe.'j ntit profess to Gx the spine with his apparatus. 
He straightfiuH the spine by leverage, and tries to get the supet- 
incumbent weight to be supported by the posterior sound parts 
of tbe column ; but he allows the muscles of the back free play 
by providing joints in the splint, allowing backward motion. 
He encourages active movement by the patient, and endeavoui-s 

I to remove the deformity. Mui'eover, no very effective means 

I seem to he employed to control the lower part of the spine, and 

the failure of Taylor's instrument in this respect led Mr. Willett 
to cesisB using it. 

i; Dr. Shaffer^ uses an improved form of Dr. Taylor's splint; 

■; but it must bo difficult to adjust and readjust it. Tbe thoracic 

ilt is objectionable, and the plaster of Paris zone is not placed 
. a good position— it is too high. 
Mr. Chance's Adaptable Metal Splint consists of two light 
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metal Viara [lassing from a jwlvic belt upwai-da— one upc 
side of the spinous processes of the vertehne. These b 
bent to accord with the angle of deformity, aud they i 
as high as the level of the Khoulders. Fixed to the \ 
endx of the bars is a pad, to which ia attached i 

straps. At thti ftugle of deiortuity ei 
bar i« aeparatsd fi-om the buck 1 
pad. Between the angle and the p 
vie belt are attached straps, which i 
tend to Hn abdominal belt. Betwea 
tlie pi'ojecting portion of the spine a 
the pelvic belt the bars do not fit i. 
the curve of the back, as i 
desirable to perpetuate that cui 
on the contrary, it is of advanti^e 
control the tendency to curvation, a 
to allow room for an improvement i: 
position of the vprtebi'SB of this p 
of the spine ; and the abdominal h 
acts in such manner. 

It has been already stated that ci 
of the vertebrte commonly < 
in the anterior parts of the vertebra 
and extends backwards ; the tniOBver 
pi-ocessea and the arches ai-e very n 
involved, not even in so sevei* a case aa that r 
in fig. 104. 

Therefore the relief of the diseased paj+s from i 
Bupeiincunibent weight (which has been generally admitb 
to be a desii'able effect of troitment) can be thorougl 
effected by drawing the upper part of the spine backwards, i 
the same time the lower vertebiw are I'eatrained from bendi 
forwards. 

If the body is auppoiied by the pelvis and the i 
in a horinontnl prone position, the weight of the body te; 
relieve the seat of disease from preaamfl, and the intervertebi 
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diaca above and below the seat of disease will be less compressed 
anteriorly than posteriorly. This plan i-elieves the diseased 
parts much more effectually than does siispenBion. The two 
processes should not, perhaps, be compared together, becauiie in 
pUMpension neai'ly the whole weight of the body below the seat of 
disease is brought to act upon the spine, whereas in the mode 
of pi'ocedure now under consideration no such force is used. 
When the spine is in this position (which is usually one of 
Fia, 107. Fio. 108. 





comfort to the patient), the apparatus is applied to the de 
formity— the result being that both the uppei" and the lowei 
part of the spine are retained in a fixed position, the abdominal 
belt restraining the cnrving of those vertobrse which are below 
the seat of disease. Thus the diseased parts are relieved from 
pi'esBure by the spine being retained in one position, the ap- 
paratus taking its bearing at the three points shown by arrows 
in fig. 107. 

From the above description it must not be inferred that any 
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force IB to be used to Btraighteu tbe spine, but that the spine il 
Kimply retained in a position which allows the superincumbc 
weight to be borne by the posterior sound pnrts of ' 
Tertebne, while the anterior diseased portion ia relieved f 
pressure. Movement of the upper diaeaeed surface npun the 
lower ia also controlled. An important peculiarity of tliis 
instrument L'^, that it can be adjusted and readjusted by the 
surgeon himself, and so can be immediately altered whenever 
ueceasary during the progress of the ease. When the disease 
is situated in other than the anterior parts of the bodies 
this apparatus ia a!so valuable because it so thoroughly fixes the 

As the disease approaches resolution, changes in position of 
the stnicfui'es at the seat of disease naturally m^ur, and the 
apparatus must be modified in accci^dance with these 
alterations. 

Disease of the Loicer Lutnhnr or Sacral Yertehrm. 

The instrument just deaciibed will be found of leas use for 
these cases than when the diaeose is situated higher in the 
vertebral column. 

When active disease has ceased, and shght Ea)>port is 
required, the splint will be sufficiently serviceable ; but, if active 
diaeaae be present, it may be necessary to fis the pelvis' and 
spine upon one another by continuing the back splint to the 
thighs, aa recommended for hip-joint disease. 

The prone couch is a very desirable means of recumbency 
for these oases. 



Biwase situated iri the two or three Upper Dorsal, or the Lower 
Jive Cervical Vertebra, 

In these cases, although we muat restrain the movements of 
all the vertebrsB above referred to, yet the movements of the 
head, which depend upon the two first cervical vertebra, may- 
be left fi'ee. 

The apparatus, already described as ' Chance's adaptable 
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splint,' is fitted with im upright metal rotl, reaching tn 
the back of the head. This is adjustable liy means of rack joints ; 
and a baud passes ivmnd the bead, and is attached to a, pivot 
which rotai«s in the extremity of the upright stem. 






ICm-iet oftlie Upper two Cervical Vertebrw. 
Treatment. — The eai'ly diagnoBis and treatment of caries, 
when situated in this portion of the spine, is a matter of urgent 
importance. 

The danger which ejdsts of the disease affecting the mediilhi 
oblongata, either by an extension of the inSammatory processes 
to this nervous centre, or from sudden displacement of the 
bonftf, is a subject which is discussed in works upon general 
irgery. 
The most important, or perhaps the only necessaij, treat- 
is re»t to the diseased parts. 

is with regard to the manner in which this rest is to be 
that some remarks are deemed necessary. 
Recumbency In the supine position, support of the nape of 
t|ie neck by a pillow, and retention of the head in one position 
by means of snnd-hags placed upon each side of it, is the plan 
often adopted. 

That such a weans of treatment, if carefully carried out, 
may be successful, is proved by the cures that have foDowed its 
employment; and the highly interesting cases recorded by Mr. 
Hilton ' would alone show how much may be effected in this 
manner. But even in these cases, if, in addition to the immediate 
treatment by support with pillows and sand bags, an efficient 
apparatus had been constructed and carefully adapted, these 
patients might have been saved much irksomeness and discom- 
fort, and have been enabled to move about at an earlier period ; 
in fact, the whole treatment might have been conducted with 
much greater safety. 

A great variety of instruments have been employed for the 
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purpose of fixing this portion of the spinal column, but tlij 
majority of them are unscientific and inefiicient. 

Steel collars and a variety of 'jury masts' have 1 

The chief fault in these instruments is, that they unua 
attempt to fix the head by taking a bearing, more or lei 
the lower jiiw. if the lower jaw be fixed, nvery moi 
the mouth, either in talking or mastication, must be I 
by movement of the cranium, and thus the diseased par 
disturbed, Tiie frame-work upon which these 'jury i 
are raised is also sometimes rather clumsy. 

To fix the head upon the spine, and retain tlie upper c« 
vertebrte at rest, an apparatus should be construcf-ed similar tj 
that i-ecommended for caries in the cervical region, 
movement whatever is to he allowed, no pivot action 1 
employed. 

The purpose of the rack joints, which are situnted neai 
cranium, and opposite the lower pai't of the neck, is to allow fi 
head to be adjusted to a position of comfort to the patient. 

Treatment of Abscess. — In all cases of caries of the vertebi 
abacesaes should be watched for, and when found they shot 
be carefully protected from injury, Tliey are genei'ally ■\ 
alow in their progress, often remain dormant for t 
months, and occasionally disappear ivithout being treated i 
any special manner. Gentle pressure has been recommende| 
as likely to cause absorption of the pus, and Esmarch, of KeJ 
has employed ice for the same purpose, with apparent ; 
results. However, if the diseased parts are thoroughly r 
and the abscess protected from injury, and (if painful) bi 
occasionally with hot water, in very many instances the i 
peraion of the contents of the nbseess will take place. 

If the abBcesa threatenB to oiien spontaneously, or i 
increases rapidly, its contents should be evacuated. This n 
be done by making a valvular opening, or by a trocar i 
canula, or by means of the :Aspirator, See treatment of abac 
in hip-joint disease. 
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If the opening be closed directly the pus has ceased to flow, 

Band the parte be carefully supported by planter and baudage, 

air will not enter the cavity, and therefore no bad results 

f-from the operation will occur; but antiseptic precautJons, as 

recommended by Lister, will increase tbe safety of the operation. 

Another manner of dealing with these chronic abscesses is 
that which Mr. Callender advocated, namely, the hyperdis- 
tonsion of the cavity (after evacuation of tbe pus) with a 
solution of carbolic acid in water (1 part t« 40). 

CoiiatUutional Treulmeni. — This must vary in accordance 
with the nature of the case. In sci-ofulous cases, iron (tbe 
sympus ferri phospbatis compositas is cBpecially good), cod- 
liver oil, sarsaparilla, or other tonics, will be useful. The diet 
must be carefully attended to; good, nutritious, and easUy- 
digea-ted food, and little or no alcoholic drinks, should be given. 
Small doses of hydrai'gyrum cum cretS,, or other mercurials, have 
been highly recommended, and may sometimes be beneficial. 
All the excretions should receive attention, and be stimulated 
if necessary. 

Tbe patient should breathe a^ pure ao air as possible. 

In patients who are not scrofulous, the above-described 
femediea may be more or leas necessary ; and the surgeon should 
carefully watch his case. 

Proynoais. — 'If treatment be commenced before tbe health 
has been undermined by the formation of extensive abscesses, or 
other severe conditions (supposing there is no tuberculosis), 
a favourable prognosis may usually be given, if the methods of 
treatment here advocated are thoroughly carried out. Para- 
plegia is not necessarily a bar to a favoui-able prc^nosis. 

Deformity of tlie back will of course remain. To pre- 
vent a return of the disease, the patient ought to wear a splint 
for several years aftei' symptoms of active disease have disap- 
peajwl. 
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CHAPTER XII. 

SPINA BIFIDA. 

Synonyms — HydrorachU ; French, Hydrorachis f German, Ruck- 
gratsrvassermcht ; Italian, Idrorachitide ; Spanish, Hydrorraquis. 

In this malformation, as already stated in Chap. I., a fissure 
exists in the arch of one or the arches of several of the vertebrae, 
and through this opening the membranes of the spinal cord 
project as a hernia. The sac thus formed is filled with fiuid. 

The Coverings of the Sac. 

The skin may be normal in character or corrugated ;* but it 
is more commonly thin and translucent, permitting the contents 
of the sac to be seen if viewed by means of transmitted light. 
Or the skin may be altogether absent, exposing the sac. 

The sac consists of the membranes of the cord. 

The cavity of the sac may be arachnoidean or suharachnoi- 
dean — the latter being the case when the spinal cord or large 
nerves are involved in the tumour. The cavity may be 
subarachnoidean, however, and yet no large nerves be present. 

The subai'achnoidean fluid is serous, with a slight alkaline 
01" neutral reaction, and contains phosphatic and other salts, but 
little or no albumen. 

Grape sugar, or something like it, was shown to be present 
by MM. Bussy and Deschamps,^ also by Dr. Turner. Mr. T. 
Smith obtained the copper test, but no fermentation in one 

* Prescott Hewitt, Med. Gazette^ vol. xxxiv. 

* See Diseases of Children, by T. Holmes. 
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! aud no seftetion to sugar tests in another. Tlierefore, if 
sugar be found in ii spina bifida, it may be presumed tLftt the 
subarflchnoidean cavity is involved, and tiierefore that the 
cord, or its prolongations, may be present ; but, upon the other 
hand, the absence of augar is no certain proof that the cavity 
is only arachnoidean. 

The presence or absence of portions of the cord, or the corda 
equina, in the sac is a matter of great importance, as iaflueaciog 
our mode of treatment of the tumour. 



Implication of Large N^trves. 

Large nerve corda are often connected with the walls of the 
sac, but perhaps not quite so often as usually supposed.' These 
cords may pass outwards in the walla of the sac, or may cross 
the cavity and be connected to the pa^terior wall. In either 
case they can usually be detected by means of transmitted 
light, in the same manner in which the transparency of a 
hydrocele ia examined. The walls of the tumour being gene- 
rally translucent, the nerve cords, if present, wUl be detected ; 
but it is possible to mistake old inflammatory adhesions for 
nerves. "When the walls of the sac are not translucent this 
means of examination will, of course, be useless. 

Mr. Prescott Hewitt writes ; — ' 1. If the tumour cor- 
responds to the two or thi-ee upper lumbal- vertehrie o-nly, the 
cord itself very rarely deviates from its coulee, and the posterior 
spinal nerves are generally the oftly branches which have any 
connection with the sac. 2. If the tumour occupies partly 
the lumbar and partly the saci-al region, then, generally, the 
cord itself and its nerves wUl be found intimately connected 
with the BBC.' 

The inner surface of the sac generally secretes fluid very 
actively, and it is possible that this rapid secretioD ie one of the 
Bourcee of the hydi-ocephalus which occasionally accompanies or 
foUows spina bifida, for it must be remembered that the sub- 

' Part of the spinal cord ilself has been loimd in the sac, 
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referring to this coDnectioD, nnd ufter p 
ing out tiie danger which reaiilta ft-om diawing off much of t 
fluid contents of a Bpina bifida fi.ic, records some cases 
the canal between the medulla, and cerebellum 1 
found closed, one of these being a case of spina bifida, 
ib is probable that usually there is hee communication betwee 
the fluid contents of the ventriclea of the bi-ain and the B 
of the sac. 

Symploma.' — The tumour is ' always in the middle line,' and 
attached to the hones. The aperture into the Bpiual canal is 
usually readily felt. Pressure upon the tumour generally in- 
fluences the fontanels of the head, causing them to become more 
tense. Symptoms of the spinal cord or its branches being in- 
fiuenced are frequently present. There may be pai-alysia of the 
legs, club-foot, ulcerations of the legs and feet, loss of power 
in the legs, sphincters, ifec, but such symptoms do not necessarily 
prove that the cord or large nerves are preselit in the sac or 
in its walls. 

' The progress of the disease is usually to deatJi. As the size 
of the tumour increases the patient often dies of convulaiona, or 
the skin uleemtes and the tumour bursts ; aud then palsy or con- 
vulsions produce death." 

A few cases axe recorded in which the tumour has not in- 
erensed, except in a corresponding rate with the general growth 
of the body, and the patients have lived to adult age (one ca£o 
is reported to have lived until the age of fifty). 

In a few very rare cases spontaneous cure has resulted. 
When this malformation is associated with hydrocephalus, the 
case is, as Sir Thomas Watson says, ' obviously hopeless.' 

Tnatment. — Aa the majority of cases of spina bifida lermi- 
nate in death if left untreated, operative measures have been 

' LeetuTBt on Srst and Pain, 3rd edition, 1880. 
' Beu T. Holmes's Sijstmn a/Svrnfn/, 2nd edition. 
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Excision of the Sac. 

This operation has been performed with some few si 
I In performing the operation, the first incisions are made laterally, 
and the contents of the sac examined, and the op^ation abandoned 
if the cord or large nerves are foimd in connection with the walla. 
A successful case is reported in France,' in which the sac was 
removad with the ^ci'aseur. Of three eases removed by the 
knife and the opening closed by sutui'es, by Trowbridge and 
Dabourg, two were repoiled to have recovered, Royer and 
Nott have also tried this plan — unsuccessfully. Dr. Wilson, of 
Claycross, reports two cases as cured by excision.* 

In the first operation the tumour was in the dorsal region, 
and Dr. Wilson tried the effects of compressing the pedicle of 
the tumoiu- with a clamp previous to operation. When the 
tumour was removed, the edges of the membranes were touched 
with a red-hot knitting-needle, and the skin was united with 
silver sutures. In the second case the tumour was over the last 
lumbar vertebra. ' The chUd, two years old, was in a state of 
great exhaustion, and tliere was constant discharge irom the 
walls of the sac, which was thin and membranous. The 
tumour was removed without the use of the clamp.' ^ 

Modifications of the plan of excision have been practised, 
hut few Buceesaful cases are recorded. When the tumour is 
attached by a pedicle, ligature of the neck of the sac has been 
performed ; hut the results have been generally fatal. Kepeated 
tappings and support with a tmns proved successful in two 
cases treated by Sir Astley Cooper. The treatment caused 
considerable constitutional disturbance, and a iatal result must 
have been narrowly escaped j some other canes have been cured 

' Ji«ll: de la Soo. da Chir. 1860, 

■ Path. Son. Trant. vol. xiv, p. 3]4, 

• I. Holmes's System of SiiTgery. 
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hy this mod's of treatment— Dr. Cabral,' for instance, reported 
BUoh a case — b\it death of the child has been the usual result. 

If the tumour should happen to be pedunculated, it is 
much more favourable for treatment. The neck may be 
temporarily obstructed, and then tincture of iodine may be in- 
jected without danger. Iodine in solution has been injected 
into a aeseile tumour, with some good results ; but it Uisnally 
aeta up anch extreme constitutional disturbance from extending 
into the spina! tbeca that death results. Velpeau,' and Brain- 
ard, of Chicago, and othei-s have treated cases by injection of 
iodine, with some amount of succesa.* 

Dr. Morton's Treatment. 

Dr. Morton, surgeon to the GlaKgow Royal Infirmary, 1 
devised a mode of injection, which is reported to have been b 
successful both in his own cases and in those of other surgeons 
that, judging from these accounts, and from some peraonal expeii 
ence in the operation, the author considers that, token a 
operation it desirable, this plan ought to be adopted. 

At the same time, it must be admitted that the injection 
an irritating fluid, not excepting Dr. Morton's, into the cavity d 
the spinal column, is at all times a very dangerous pro 
and one not to be adapted except as an extreme measure. 

As some cases of spina bifida have been cured by tappiaj 
only. Dr. Morton, very judiciously, recommends this treatmei 
first. The sac i<! to be half emptied once or twice at intflrvala<S 
a few days before any of the iodine injection is used. The floi 
having been re-secreted, and the cure of the case by tappii^ 
thus proved to be improbable, the tumour is to be again 1 

' BritUh Medical Jimnial, March 23, 1B72, 

' See Debont in Bulletin de la Saciitf de Chinirgie de Fa/ris, 1860 
and T. Holmes, Bp. ait. 

■ Braiaard seemB to have had three BuccesEfol cas 
and Velpeau five ont of ten. The fanner drew oft soma fluid, a 
supplied its place with a solution of iodine ; iodide of potaxaiam S gH-fl 
and water 1 oa. The solution was then allowed to run out, and aome vi 
the original cerabro-spinal fluid was returned. 
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emptied of its fluid contents, and about Lalf a drachm of the 
following fluid injected : — 

PotiLssii iodidi, Jst. 
Glyceiini, |j. 
The opening is to be immediately closed by lint Koaked in 
collodion. 

Some constitutional disturbance nsnally follows the injec- 
tion, and in some cases this disturbance is very severe ; it pasaes 
off, however, in a few hours. The fluid may partly reaccumu- 
late, but there is usually decided decreuse in the size of the 
tumour in the course of a few days. 

Occasionally one injection suffices to cure the case, but 
more commonly a second and even a third (preceded by removal 
of some of the fluid contents) is required. 

In the experience of Dr, Morton, and Beveml other surgeons 
who bave adopted his mode of treatment, the tumour soon . 
contracts, and the skin becomes h^'d and coiTugated. 

For the following illustrations the author is indebted to 
Dr. Watt, consulting surgeon to the Fever Hoanital at Ayr, 
They show the size of a tumovtr hefoi'e and after operation in a 
case treated by Dr. Watt, upon Dr. Morton's plan. The case was 
perfectly cured, and the power over micturition and defecation, 
which had been lost, was ' almost completely ' restored. 

In answer to enquiries, Dr. Morton kindly wrote to the 
author as follows ; — ' Of twenty-nine oases subjected to this 
opemtioQ six have been nnsuocesaful, leaving twenty-three suc- 
cessful oases,' or 79 31 per cent. 

General Cotuideratians v)it7i reijaril to Treatment. 
Of the cases of spina bifida which are not interfered with 
M7/ few live long. Of those that live, a few cases of spon- 
taneous cure have been reported, such cure occurring as the 
result of inflammatory processes, which ai-e probably more 
dangerous than sui^ical injection. Of those few who live 
to adult age the tumour is apt to increase in size, to become 
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ulcerated, to be a great inconvenience, to Ije very sensitive, and 
to cause periodical or constant nervoua iiTifation in the lower 
extretnities. Therefore, if a child ia bom with thia malforma- 
tion, a hollow truss should be applied, so made thnt it will 
afTord a support to the tumour. It maybe desirable to keep up 
a slight pressure iipon the pai-ts. 

If the results of this treatment aru not satisfactory ; if 
symptoms of spinal or cerobral pressure occur, or if the tumour 
increases in size notwithstanding the truss, an operation should 
be advised. We have already shown that the operation which 
has been followed by the beat results is that of injection of the 
iodo-glyceriue solution used by Dr. Morton. 

It is, perhaps, worth while to remark, that the surgeon 
Clnnot be too cautious in representing clearly to the parents of 
the child the serious nature of the case, and the risks which 
are attendant upon operation. 

Fahe spina hijlda may consist of — 

1. ' The sacs of true spina bifida, the necks of which have 
become obliterated.' 

2. Congenital tumours. 

3. Included ftetal remains. 

Fetlse spina bifida must be treated on general principles. 
These tumours may be connected with some of the pelvic viscei-a. 
The reader is referred to works on general surgery, especially Mi-. 
Holmee's ' System/ vol, v., p. 809, for further information. 
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CHAPTER XIII. 

RICKETS — INCLUDING KNOCK-KNEE. 

OSTEOMALACIA. 

O'STEOMATA. 

Synonyms — Machitis, Morhis Anglicu8\ French, Raohitisme; Ger- 
man, RhachitUt or EnglUche Xrankheitf or Doppelglieder \ Italian, 
Maahititnto, or RachUide ; Spanish, ItaquitU, or RaquitUmo. 

■» ' 

fy K'.'r lit Rickets is a constitutional disease, in which nearly every tissue 

of the body is more or less affected, one notable consequence 
of the general derangement of the health being the abnormal 
condition of the bones, which allows them to become deformed. 

It is a disease of imperfect nutrition, and is distinct in its 
natui'e from scrofula and tuberculosis, as was long since clearly 
pointed out by Sir W. Jenner.* It is essentially a disease of 
childhood, although some observers say that they have seen it 
commence at a later period of life. 

Billroth is inclined to believe that a species of localised 
rachitis may occiir between the tenth and twentieth years, caus- 
ing ^a^;/bo^, genu valgum and varum, as well as lateral curvature 
of the spine. 

Mikulicz supports this view, as do also Delore, Tripier, and 
other French writers. 

Mr. Chance ' and some other observers are of opinion that 
all cases of this disease originate during intra-uterine life — a 
theory which has been supported by the assertion that the 
disease is hereditary.' 

> Lectures delivered at the Hospital for Sick Children, Dec. 1869 
and Jan. 1860. * Op. cit. 

* According to this view, the cases which appear to develop after 
childhood are those in which the disease has remained dormant up to 
that period. 
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Rickets occurs ctiefly among tiie poor, but often among 
the rich; chiefly in large towns, but also very frequently in the 
country. The most notable pathological conditions are — 

1. Softening of all the bones from, a deficiency of their 
eai-thy salts. A/iL.ST'j^ $J^' V^ 

Children'a bones are composed normally of — Aj.tr\Ji^rr~*^ J«*j?l 

AniKial matter, 37 partal ino it*l> •• 

EaHhy salts, 63 „ J 
In rachitia these proportions are reversed, and may stand at— 

Animal matter, 80 parts 1 ,qq 

Earthy salts, 20 „ J 
Lehmann and Marcbaad have found that in some cnses the 
nimal matter in rickets afforded no gelatine when boiled. 

2. Enlargement of the bones at their junction with cartilage 
1 excessive preparation for bony formation and an arrest 
□mpletion. This enlargement is especially noticeable in 
fll ends of the ulna and radius, and in the atemal ends of 

pthe ribs. 

3. Thickening of the flat bones. 

4. Pathological changes in all pai'ts of the body from defec- 
"tive nutrition. 

5. A general arrest of growtL. 
With r^ard to the enlai^ement of the ends of the bones, at 

the boundary of ossification, the cai'tilage is found to be veiy 
much increased. It has even been seen ten tiroes its normal 
thickness ; and the periosteum is much thickened in all parts, 
and especially at the junction of the bones with the cartilage. 
The spongy tissue is very open and filled with red semifluid 
pulp, formed of blood and nucleated cells. Free fluid fat is also 
found near the line of ossification. 

The soft conilition of the bones allows the body to become 
deformed. Iiime salta are insufficiently deposited in the grow- 
ing extremities of the long bones, and that which is deposited 
appears in the cartilage cell.i instead of in the matrix. The lime 
salts that have been deposited before the disea^se became active 
I are absorbed aiid eliminated by the urine. 
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It has been said, * Deprive a hen of lime, and she lays eggs 
with soft shells ; deprive a child of lime, and its bones will be 
soft.' But there is no pathological relationship between the 
soft shell of the hen deprived of lime and the softened bones of 
the rickety child. In the former the lime has never been 
deposited ; in other respects the growth is normal. In rickets 
the lime has been deposited ; it is re-absorbed, and then 
excreted in another place from the blood ; and the growth of 
the bone is abnormal, irrespective of the absence of lime.* 

Relative frequency of rachitic deformity in different parts 
of the body in 600 ca^es recorded by Mr. Chance, 

In the lower extremities ..... 600 
Spurious valgus . . . 28 

Enlargement of the malleoli . 300 
Curvature of the tibia and fibula 368 
Knock-knees (in 216 there was 

also curvature) . . . 396 
Curvature of the femur . . 142 

In the upper extremity 600 

Enlargement of the lower ex- 
tremity of radius and ulna . 600 
Curvature of the radius and ulna 60 

humerus . 36 

clavicle . . 120 
Curvature (abnormal) of the ribs (narrow or pigeon 
chest) . 



» 



i3 



» 



» 



Spine .... 
Deformity of the pelvis 

„ „ head 

Fontanelles, open 
closed 



» 



156* 
108 
16 
296 
400 
200 



*' The legs are usually deformed to a much greater degree than 

the arms.' 
There may be excurvation of the spine, or the natural curves 

* Sir W. Jenner, op, cit. 
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I of t!ia spine may be increased, or the cohinin may be bent laterally. 
I In children who are carried fi'equently upon the same arm of the 
jrae, lateral deflectioa of the spine is very likely to occm". 
The degree of deformity of the spine depends upon the 
amount of general debility, and is probably usually independent 
of softness of the Tertebne. Sometimes quite an angular 
projection is formed in the hack, which may be mistaken for a , 
1 symptom of caries, but may be distinguisbed from it by extend- 
■"ing the child, when the angle will completely diaapfjear if it 
iependa upon rickets. When the vertebrte are soft permanent 
formed, as in other varieties of lateral curvature. 
The femurs, aa we have seen, do not often curve much, but 
they may do bo fn>m the weight of the legs, when banging over 
le nurse's arms, und in other ways. 
The tibiie and fibuloe curve from the superincumbent weight 
I in walking, or from the child sitting cross-legged, but cases 

■ have been seen so soon after birth, that their origin has been 

■ ■considered coagenitfll. 

The bones of the arm and forearm ctu-ve from the child 
I crawling about and leaning upon them. 

The clavicles curve in accordance with the habits of the 
child, either fi^om the weight of the arm or from pressure when 
crawling upon the floor or bed. 

The detbrmity which leads to the most serious results is that 
I of the thorax. The ribs bend sharply at their angles, and pass 

■ ■fcrwarda and inwards to the cartilages without forming thair 

jatural arch. The cartilages, where they join the ribs, turn sharply 

lokwards, so that a groove is formed from above downwards on 

Bwch aide, just outside the nodes, which are formed where the 

■ ribs and cartilages unite. 

The sternum projects forwards unnaturally, forming a 

* pigeon breast,' and the generally deformed contour of the 

K is rendered more noticeable by slight pi-ominences ia the 

IS of the heart, stomach, and liver, these organs having 

prevented to some extent the depression of the softened bones. 

The deformity of the thorax is produced iu the following 
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manner ; — At every act of inapiration the action of the ( 
phragm enlaj^;es the cavity of the thorax in a downwai 
dii-ectioQ. 

The effect of this action is to draw >iir iato the Ivmgs through 
the larynx; but the opening of the larynx b too small to allow 
the air to enter sufficiently rapidly to 611 the space formed, and 
thus atmospheric pi-essiu'e is brought to bear upon the side:^ of 
the thorax. 

In a child affected with rickets this repeated pressure 
causes the liba to bend inwai'ds, and their softest parts, viz, 
where they join the cai-tilages, are most influenced, and thus 
the grooves above mentioned are formed. , 

Sir W. Jenner showed that these changes were thus caused 
by atmospheric pressure, rather than, as some supposed, by loss 
of power in the respiratory muscles. 

The pressure of the arms ujXhn the sides of the thorax 
also helps to produce 'pigeoQ breast.' The pelvis becomes 
deformed in vaiious directioDS, thus diminishing its diameters 
and forming a serious impediment in fentales, in after life, to 
parturition; but this condition is comparatively rare. 

In the table already given-the pelvis was affected only sis- 
teen times in 600 cases. 

The deformity of the bones of the head is chiefly the result- 
of arrest of development ; and if the disease hus existed 
sufficiently long, the anterior fontanel, instead of being closed 
at the end of the second year, remains often widely open. The 
bonea are thickened in the neighbourhood of the sutures, but the 
sutures are indicated by furrows. As in iufaney the bones of 
the crnnium are more forward in their development than the 
bones of the face, the efiect of the arrest of development is to 
cause in the older child an unnatural difierenee between the 
face and the head, the former being small in proportion to tba 

Although the enlai-gement of the ends of the long bones ia 
so characteristic a symptom of rickets, yet the degree in which 
it exists is not an exact indication of the degree of softness of 
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tliB bones, one or other of these coniJitions being the more 
marked. The arrest of tlevelopnieiit occurs in nil the bones of 
the body, and its effects are observable in adult life iu a general 
snmltnesci of the skeleton, and especially in shortness of the long 
bones; and Mr. Shaw has pointed out that the pelvis and 
lower limbs are naually relatively smaller than the other 
bones. 

The general airest of development affects the teeth, their 
eruption being usually i-etarded. If a child is lnt« in cutting 
ita teeth, the sui^eon should always HBareli for other symptoms 
of rickets. Other causes may retard the eruption of the teeth, 
such as a. severe illness, but the commonest cause is rickets. 

Sir William Jenner points out the importance of this 
symptom ; ' for if,' he says, ' you fail to look for rickets, you 
will moat likely attribute to the irritation of teethjjig symptoms 
which are the consequence of the ilckety diathesis.' 

When the ribe are soft, the thorax (under the most favour- 
able circumstances) becomes deformed ; but should a lung 
affection, such as bronchitis, be developed, the consequences are 
more serious. The increased inspiiatory efforts which are 
made by the patient for the pui'ixjse of drawing in air behind 
to expel it fi-om the air tubes press in the walls of 
the thorax, giving rise to collapse of the lungs and death. 

Although children affected with rickets are generally ema- 
[idated , we often meet with cases in which the body is well supplied 
with fet ; but, when such is the case, there is always an absence of 
the firmness cbanictertatic of health. The emaciation in rickets 
is almost always accompanied, and is supposed to be caused, by 
albuminoid infiltration of the lymphatic glands and spleen, and 
Bometimea of the liver, kidneys, brain, heart, and thymus. The 
muscles loose their natural firmupss, become small, pale, and 
flabby, but there is no sign of fatty degeneration. 

When the disease has ceaised, the earthy salts become I'c- 
deposited in the bones, even to an extreme degi'oe, so that the 
bones become abnormally thick and strong, and where curved 
the hollows are filled up with osseous tissue. Sometimes this 
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extreme osseous deposit takes the form of exostoses and bony 
spicula, the latter occurring especially at the points of insertion 
of the muscles, or fonning ridges, such, for instance, as often 
appear upon the tibiae and femora. 

The symptoms at first are those of general bad health. The 
child becomes dull, languid, drowsy, or sleepless. The skin is 
hot, the appetite is deficient or lost, thirst increases, and the 
child becomes so weak in its legs as to be unable to move about. 
The bowels are irregular, the stools unnatural in appearance 
and very offensive in odour. 

At this early stage a wrong diagnosis may be made, and th e 
symptoms are often ascribed to * irritation of teething,' or even to 
* infantile remittent fever.* The diagnosis becomes easier when 
to the above symptoms are added profuse perspiration of the 
head, neck, and shoulders, a disposition to throw off the bed 
clothes at night, and a general tenderness and irritability of the 
whole body. 

The deformation of the bones soon follows the above symptoms. 
The abdomen usually appears very large. " Because — 

1. The chest is smaller and the diaphragm more depressed 
than in health. 

2. The liver and spleen are often larger than natural. 

3. The capacity of the pelvis is diminished. 

4. The muscles of the abdomen and intestines are less 
powerful than they are in their normal condition ; and, more- 
over, derangement of the digestion is always present to favour 
the excessive formation of flatus.^ 

Rickety children are deficient in intellectual capacity, 
although the opposite is so often stated. 

The causes of death in cases of rickets may be one or other 
of the following : — 

1. Intensity of the general cachexia. 

2. Catarrh and bronchitis. 

3. Albuminoid infiltration of organs, especially of the 
lymphatic glands and spleen. 

* Sir W. Jenner, op, cit. 
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4. Laiyngiamua sti'idulua. 
6. Chronic hydrocephalus. 

6. Oonvulsions. 

7. DiairhcEa. 

Gauges. — The general predisposivg mum of ricketa in pro- '' 
bably a depression of rital powei- in the mother, 

TAe Hxcitinff Causes. — Insufficiency of nutrition, whether 
arising from insufficient quantity of food or from unwholesome- 
ness in quality, bad air, deficient light and warmth, want of 
cleanlinesB, and general bad hygienic conditions. 

M. Parrot, of Paris, considers that rickets is always caused 
by syphilis. 

That ' at the period when syphilis produces rickets, syphilis 
has spent itself; it has made its last effijrt; it exists no 
longer, but has sabstitutetl for itself a new affection.' ' 

One of the arguments M, Parrot advances in support of this 
theory is, that rickets cannot be produced artificially ; but this 
is contrary to the esjierience of those surgeons who have seen 
the disease produced in the lower animals, and, in fact, con- 
trary to the belief and experience of the medical profession 



Dr. A, Baginsky, of Berlin, has repeated the expeiiments of 
Roloff (also of Berlin) upon animals, and has foimd that hy 
withholding lime from the food ahght rickety changes are pro- 
duced, but that by adding lactic add to the food, while the lime 
salts are also withheld, decided rickets is produced, ' Both factors, 
the ehminatioo of lime and the addition of lactic acid, have 
this in common, that they produce an alteration in the general 
nutrition, the one by withholding an indispensable constituent 

. of the organism, the other hy introducing a substance apt to 

I disturb the digestion.' 

Dr. Baginsky considers that the reason why the bone lesion 
is the most prominent symptom is because the ' disturbance of 
the general nutiition happens at a time when the growth of the 
bones is most active.' 

I Inleroationa] Modical Congress in London, August 1881. 
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Dr. Bouchut, of Paris, contends that the bone changes in 
both syphilis and rickets are due to faulty nutrition. 

General Treatment. — The disordered condition of the diges- 
tive organs nearly always demands our attention first, and a 
saline purgative, or perhaps rhubarb and grey powder (the 
latter with caution and sparingly), should be administered until 
the evacuations lose the very ofiensive character which they 
usually possess in this disease. Then may follow tonics, steel 
wine, cod-liver oil, or the syrup of phosphates of iron and 
lime. 

The late dentition, referred to as a very frequent efiect of 
this disease, should receive attention, and care must be taken 
that the food is suitable in quantity and quality. 

Local Treatment. — Every case must be treated according to 
its individual peculiarities. When the ribs are very soft, it is 
desirable to prevent the too rapid descent of the diaphragm, 
and a simple woollen bandage will often effect this object. 

A guttapercha splint, lined and attached to the shoulders 
by armlets, and to the abdomen by a bandage, is an excellent 
mode of affording support to the weak back (see Chap. X.) 
Pasteboard or stiffened felt may also be used as a spb'nt, and in 
either case the abdominal bandage controls that part which 
is so much inclined to protrude. 

With regard to the application of splints to distprted legs, 
it has been urged that they are liable to do harm. First, by 
altering the shape of the softened pelvis ; secondly, in conse- 
quence of their weight, by interfering with the action of the 
already weakened muscles. 

Those who object to splints advise rest alone, and trust to 
nature to remedy the defects in shape. 

The majority of surgeons who have had much experience in 
treating these cases are, however, in favour of the employment 
of splints while the bones are in a soft condition. 

They support this practice upon the following grounds : — 

1. That if the splints are light they do no harm to the 
pelvis. 
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Thut by means of carefully regulated pressure the bones 
lay be gradually straightened into a normal position. 

3. That when the splints ate well applied tie children can 
m about, and obtain the advantageH of fresh air and exercise 
without increasing the crookednetis of their bones. 

It has been urged that, as the pelvis may be affpcted, it is 
desirable to keep the patients from moving about, in order to 
prevent deformity of that part. This precaution is, of course, 
especiaUy recommended in the cose of girls, because of the 
subsequent interference with parturition, which such deformity 
will cause. 

This is a veiy important mattei', and requires careful con- 
eideration. 

In the first place, there can be no doaht that the general 
health of the patient is a matter of the greatest importance, for 
if the disease is allowed to progress unchecked, increase of 
■mity is ceiiain to occur under any conditions of position, 
ind the constitutional state may lead to permanent 01-health, or 
death. 

Doubtless the disease can be treated with benefit while the 
patient remains recumbent, and if the disease is veiy severe, the 
patient is often unable to move about at all ; but, in the majority 
of cases that come before the surgeon for the treatment of how- 
legs and other rachitic deformities, exercise in the o|ien air is a 
valuable adjunct to other treatment, in so far as the genei-al 
health is concerned, and it is probable that in this majority the 
pelvis is not affected. 

Mr. Chance, aa we have already stated, found the pelvis 
deformed only sixteen times in six hundred cases ; and other 
observers have remai'ked, that when the pelvis is affected the 
other parte of the skeleton are veiy much deformed. 

Therefore we may presume that it is only in the more severe 
cases that we need fear any distortion of the pelvis ; and it is in 
those severe cases that there could be no doubt as to the neces- 
sity of recumbency being maintained. 

Acting upon these principles, we are able to treat the childi'en 
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of tbe poor mucb mofe satisfftCtorily than if recumbency hrwi to 
be insisted upon in all wlkcs, for the air of the habiUitions o 
the majority of tbe pwents of I'licbitjc ebilUren would BenousljJ 
interfere witb the good effects of all our medicinal and dietefcii 
remedies. 

Furtbermore, in dealing with this subject of recumbeno} 
it ia worth while, perhaps, to conaider tbe effect of tbe va; 
positions of the body upon a pelvis softened by racbitia, 
we are able to do by referring to Mr. Jobn "Wood's elaborati 
article upon tbe pelvis in tbe ' Cycloptediaof Anatomy and Phys 
siolt^.' There it is shown, as we might suppose, that i 
sitting aad standing postureis the presBiu« of the weight of thd 
body has a great inilueiice in producing deformity of a aoftensj 
pelvis ; but it is also stated that tbe recumbent positioi 
not necessarily give immunity from distortion. 

In lying upon the back tbe pelvis becomes flattened anterO 
posteriorly, tbe commencement of the elliptical pelvic d( 
mity ' which occurs in the majority of tbe softened pelvi 
infimts.' ' The angles of the pelvis, with the spine, will alsj 
have a tendency in this posture to become increased by tha 
weight of the infeiior extremities,' Tbe sympbyais pubis w 
sink, and the sacrum become flattened. In lying m;«hi (Ae «i 
the lateral pelvic arches yield and bend inwards. 

The surgeon should, therefore, be guided in bis treatmei 
by the circumstances of the case. In boys tbe possibility a 
slight deformity of the pelvis occuiTing will be a matter q 
secondaiy consideration, and the benefitfl of exercise, when ti 
patient is not too weak to take it, should be recognised. 

In girls, if tbe femurs and spine are unaffected by t 
disease, it may be presumed that the pelvis ia also free. But |j 
the whole frame is soft, locomotion is contra-indicated, and ci 
should be taken by the parents that no one position o. 
bency is habitually maintained by tbe patient. 

Treatment of Maddtic Curvatures. 
While softness remains, the long bones may generally be] 



restored to a normal shape by carefully regulated presBore; but 
some extreme cases are very difficult to treat, and Eometimes 
the bones cannot be entirely restored to normal shape. 
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GurvatuTis of the Loioer Extremities. 

The femurs are comparatively seldom curved, and when they 
ta« the deformity seldom requires inatnimental treatment. The 
two legs may foi"m .1 great portion of a circle when the patient 
stands, and yet the femurs may not be deformed. This fa«t will 
be shown if the patient be placed in & sitting posture, and the 
knees be approximated by crossing the legs, the thighs then 
assuming a natural position. 

It ia the tibia and fibula alone that usually require treat- 
ment. Simple wooden splints, reaching from an inch above 





the knee joint to the ground, are required. These are to be well 
padded, and attached by webbing sti-apa to the leg, one (l^inch 
wide) lielow the knee, and another {1^ inch wide) at the 
ankle, and one (3J inches wide) opposite the curve. 
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The legs are to be either first bandaged or covered with a 
stocking. 

This treatment, which is carried out at the City Orthopaedic 
Hospital and by the author at the Farringdon Dispensary, difiers 
from that usually recommended in the following particulars : — 

1. The patient is not restricted from running about (an 
important matter, as already stated). 

2. Only one strap, and that a broad one, is used for pro- 
ducing pressure upon the curve. If several straps are used, the 
pressure is not so effectually applied, and the parents, or those 
who attend to the case, are more likely to readjust the one 
strap, and so keep up the pressure, than if there were several 
straps to be attended to. 

K the curve is a forward one, the case will be much more 
difficult to deal with, because — 

1. The sharp edge of the tibia will not bear much pressure 
without the skin being abrased. 

2. The tibia being generally much flattened laterally in 
these cases, the bone does not readily yield. 

The advantages which wooden splints possess over irons and 
other accurately-fitting splints is — 

1. That as the child moves about the splint moves slightly 
also, and thus one place is not continually pressed upon, and 
so abrasions are not produced. 

2. Directly the splints become loose from reduction of the 
curves, the fact is plainly observable, and the necessity for 
tightening the straps is apparent; whereas irons will appear 
neat and in place, although the straps which are meant to act 
upon the deformity may be quite loose, and the instruments 
consequently doing no good. 

The question has often been raised as to the necessity of 
treatment by splints in all cases of rachitic curvatures ; and it 
is often asserted that children will * grow out ' of these deformi- 
ties ; but such an assertion is only correct in a very limited sense. 

If the softness of the bones exists for a very short time, or 
the child is i)revented from using its legs (the curves being very 



RICKETS. 251 

r flligbt), children may possibly ' grow out ' of tbe defonuity ; but 
it is pi'obable tliat this result is more appai-ent than real, A 
cvu-ve that ia juat noticeable when the legs are short., if it does 
not increase) becomes obscured when the legs get longer. But 
Buch fe,vourable result depends upon an early arrest of the 
disease. 

In order to form an idea of the ultimate result of crooked 
legs upon that portion of the community who, as children, 
suffer matt often from rachitic cuiTatures, namely, the labour- 
ing and artisan classes, a series of observations have been 
made by the author upon a number of individuals of these classes, 
■with the following results : — 

A^. 20. Ob..™a 67 {»,™tS'.';',;S° J"} " ■"■" ""'«• "■ «' 
22. „ 45 ., „ 2( 

I Si. „ 76 „ „ 2E 

^^^KOct; — 

^H 2i. ,. 1(1 

^^^^ 483 Itit 

I Individually and collectively these statistics show that 

I among the classes indicated we find a propoilion of about two 

persons with crooked legs to every one with straight legs. 

I This will probably be admitted to he ft very remarkable result, 

but one which anyone can determine for himself. We have no 
record to show the proportion of e/tildrmi, who suffer from 
these deformities in qomparison with those who do not ; but it 
can hardly he a much larger proportion than two to one. Out 
of the number of children affected a certain pi'oportion are 
cured under treatment, so that to produce the above statistics 
the pi-opoition who 'grow out' of their ci-ooked l^s must be 

I very small indeed. 



n 
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When curvatures of the bones have become fixed by consoli- 
dation of the bones, the only remedy which can be employed is 
either osteotomy or fracture of the bone and re-setting in a 
normal position. 

For the treatment of lateral curvature, the result of rickets, 
see Chapter X. 

Genu Yalgum. 

Synonyms — Knock-knee, In-knee ; Grerman, Mnwdrts gehogene 
Knieen, 

This deformity, although not always a result of rachitis, is 
80 often associated with or produced by that disease, thi^t it 
is desirable to deal with it in this place. 

Knock-knee is said to exist when, if the legs are extended 
upon the thighs to the fullest extent, and the knees of the two 
legs made to touch, the feet remain more or less separated 
from one another, the deformity existing at or about the knee 
joint. When examined, the patient should be in a sitting 
position facing the surgeon. 

Pathological Anatomy, 

The condition of the parts differs in different cases. Some 
recent writers upon this deformity have described the internal 
condyle of the femur as occupying a lower level than the external. 
To explain this abnormal position many observers have stated 
that the internal condyle is overgrown,* and that the epiphysary 
cartilage is also in excess. 

Mikulicz,^ who has examined thirteen morbid specimens, 
and confirmed the results of these examinations by clinical 
observations, states that he has not found the condyles altered 
in any of them, but that, when the internal condyle projects 
downwards, it is caused by a bending outwards of the lower 
extremity of the diaphysis of the bone. The tibia is also bent 
in the same way, and sometimes to a very great degree. 

» im. Oilier and Tripier. 

* Archivfur KlinUche Chxrurgie ton Zangenbeck, Band zziii. 1879. 
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MaceweHj' in snpport of the Ktatement that the condyle is 
elongatHd, quotes the BtatieticB of Dr. Clark, Lecturer on 
Anatomy at the Royal Infirmaiy, Glasgow, according to which, 
the internal condyle is nomiiilly longer than the external hy a 
quarter of an inch ; and Mncewen atatea that in 70 per cent. 
of his own cases the quarter of an inch wa* exceeded. He also 
found an inward increase of the condyle in some cases, £ind in 
all he considers that the most important factor in the condition 
is an internal curve of the lower third of the femur, with its 
consequent twisting outward of the condyles. 

The author had examined over fifty consecutive cases in the 
living subject upon a different principle 
to that described by others, and i 

■ these cases he had found the tibia more | 

^'at fault than the femur. 

an individual whose form 

' normal stands upright, with his legs 
in juxtaposition, the surfaces of the 
condyles will be level with each other 
and parallel with the ground, as shown 

Why the line a b in the accompanying 

■figure. 

The exact excess of the length of 
5 internal over the externa! condyle 

K-wili depend upon the angle which the 

\ femm- forms with the parallel line a », 
and that angle will depend upon the 
width of the pelvis and the length of the 
femur. The dimensions of the pelvis 
and femom vaiy considerably, not only 
between the male and female, hut be- 
tween individuAls of both aexea; and 
there must he a great diversity of relative dimensions among 
cliildi'en. Therefore, it would seem that the plnn which Dr. 
Macewen depends upon is scarcely a satisfactoiy one. 
' Oiieufuniy, Locdun, 1880. 
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In order to determine wltetker tlie femoral articular surfaces 
are level, the knees of the patient should be placed in juxtaposi- 
tion, the thighs being kept evenly placed with r^ard to the 
body (i.e. not one abducted and the other adduct«d) ; then a rule 
being placed aci'OBa the knees, the normal or abnormal condition 
of the level of the condyles can be discovered. 




Sketch to ahov the usual deformities of the bonesin Genu Volt^m. A, B 
is a borizontal line, showing the hoiizoDtal position of the Hrticalar eur- 
faraa of tha femora, c, d is a line drawa at right ansleg to the long axU 
of the tibia, Bhowiny the enlarjrement of the internal iBherositj-. Upon 
the right leg ja placed a tape E, aa described in the text 

With regard to the condition of the head of the tibia, a tape 
may be placed i-ound the leg, level with the border of the 
external tuberosity, and at riglit angles to the long axis of the 
tibia. The height of the ai-ticular edge of the internal 
tuberosity above the tape indicates the excess of size of this 
tuberosity over the estei-nal. If the tibia is partially dislocated 
outwards by disease or accident, and remains long in that 
positiou, the knee becomes deformed in a similar manner to 
ordinary genu valgum. In these cases, however, the internal 
condyle of the femur is entirely reheved from pressure, and it 
becomes elongated. 
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nrgeona, that the dofortuity 
in all cases of knock-lmee exists chiefly or entirely in the femnr, 
luid that the tibia remains normal in shape, is often baued upon 
the circumstance that the deformity disappears when the legs are 
flexed. They believe that by flexion the articular surface of the 
tibia is removed fi-om the influence of the downward projection 
of the internal condyle of the femur. 

GSerard, arguing upon this theory, explains this result of 
fl.esion by tuppoaing that the posterior part of the internal 
condyle of the femur is less prominent, i 
aapect of the extemnl condyle 
internal. 

This difierence in the condyles 
cases examined by Mikulicz; and 
of the deformity upon flexion of the legs will be found to 
depend chiefly or entirely upon rotation of the femur at the 
hip joint; and Mikulicz describes a rotation of the leg as well 
as of the thigh, varying according to the hone (femur or tibia) 
which is chiefly or only involved in the deformity. Milcnlicz 
further describes an abnormal amallness in the diameter of the 
shafts of the femur and tihia. The fibula is not usually bent, 
The external condyle may be flattened from the front, and the 
joint surface is very often widened. Although it has been 
often asserted that the articular cartilage is atrophied upon the 
outer part of the joint, Mikulicz has found ita thickness here 
iucratsed, and the cartilages upon the inner half of the joint 
decreased in thickness, which facts accoi-d with the theory that 
increase of pressure favours increased growth of cartilage. 

With regard to the ligaments, tie same observer has found the 
internal lateral ligament hypertixiphied and tense, but not 
lengthened, except in eases where the whole joint has been 
loose ; and Linhart appears to have made the same observation, 
and ako found that the external lateral ligament was unusually 
long. But the external lateral ligament is more fi-equently 
really shortened, although it may be long for the altered posi- 
tion of the articular surfaces. 

The patella is sometimes luxated outwards. 
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Cutu,r^^ 0/ Gsnu Valyum. 
These are predvipoting and fXcUing, 
Predisposing Ca'ttses. — Genu valgum ia so often Bssoci 
■with rickets that it has beeji considered recently by f 
eui^eons as entirely a result of that disease. There eeema to 
be no doubt that rickets may produce an unequal development 
of the bones, which causes h sliglit degree of genu valgum inde- 
pendently of any other condition. Such, pr<)bably, la the 
case when this deformity is found in infants who have never 
used their legs ; and it may be therefore presumed that the same 
influence may dct in children in whom genu valgum commences 
after the weight of the body has been brought to beai' upon the 
lower estreniities. But genu valgum may occur in individuals 
unafTected by rickets. 

Bickets produces softness of the bones and weakness of the 
structures frbich should support the joints; and such condi- 
tions are very favourable to the production of this deformity. 
Similar or nearly allied conditions may arise from deficient 
nutrition, fever, and other depressing iilneeses, and fi-om rapid 
growth. It may be the result of diseases or traumatic injuries 
of the joints. 

Mikulicz describes the gpjieral thickening of the epiphysial 
cartilage and other character which denote the existence of 
rickets in tlie cases which he examined. He, moreover, found 
the epiphysial cartilage thicker towards the internal border of 
the 1^ ; and this thickening was probably the I'esult of the 
deformity. The opinion of Billroth and others, that a species of 
rickets may occur between the ages of ten and twenty, and 
pve rise to genu valgum and other deformities, has already 
been referred to. 

When the deformity exists at birth, or develops in children 
before they have commenced to use their legs, the cause cannot 
be pressure from the superincumbent weight ; and so there must 
be either some abnormal development of the bones or contrac- 
tion of the muscles and ligaments. 
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bones in genu valgum are always abnormal in form, 
but the muscles and ligaments are very rarely contracted, and 
are probably only bo as results of the deformity. The abnormal 
condition of the joint also frequently prevents complete extension 
of the leg upon the thigh, and thus a cause of difficulty in treat- 
ment may arise. 

In a certain proportion of cases {probably in the majority) 
weakness of the structai'es is the predisposing cause. It 
remains for ua to consider the exciting causes of this de- 
formity. 

Although, in the normally constructed skeleton, the weight 
of the body is transmitted through the centre of the knee joint 
in the simple position of Btaoding, yet there is a much greater 
tendency for the weight to be thrown upon the external por- 
tion of the joint thiin upon the internal. In standing care- 
lessly, for instance, one leg is apt to receive more pressure upoii 
the outer side, and be inclined inwards at the joint. In those 
trades which necessitate much stajiding, the legs are fi-equently 
placed so that the joint is strained towards the perpendicular 
mesial line of the body; and it is among youths who are em- 
filoyed in such trades that we oftenest meet with this defor- 
mity. But occupations which neceaaitate standing are probably 
not often alone iikely to cause the deformity, and Mikulicz Las 
pointed out that close damp air and insufficient food ai'e pra- 
bably importp^nt factors in its pi*oductioa. 

Bakers and factory hoys, who very frequently suffer, are 
especially subject to these unhygienic conditions. 

Mr, Edmund Owen' has referred to the greater strength of 
the Hgaments, liands of faacite, and muscle tendon upon the 
outer side of the joint, in comparison with those upon the inner 
side ; and these structures doubtless exercise an influence in pre- 
venting a weak joint from giving way in an outward direction, 
but, as we have seen, the tendency is for the joint to give way 
inwardly. 

' J.mrnal of Anatomy and Phyiielogij, vol. xiii. 1B78, 
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Flat-foot is often stated to be the cause, and for the follow- 
ing reasons : — 

The arch of the foot being flattened, the foot becomes everted, 
the inner malleolus is lowered towards the ground, and the lower 
end of the tibia is inclined outwards, and so the weight of the 
body is thrown unduly upon the side of the limb (Brodhurst). 

As the same weakness of the tissues predisposes the indi- 
vidual to both knock-knee and to flat-foot, it is not surprising 
that we frequently find these two conditions coexistent. Either 
of the deformities may have commenced fii-st ; but if the flat-foot 



Fig. 115. 




Outline of an Infant's Leg with Congenital Genu Valgum. 

(After E. J. Chance.) 

The tibia and fibula in the lower third were (congenitally) curved 
outwards. It w ill be observed that there were only three toes. 

has been the first to be formed, it would be an exciting cause of 
knock-knee. It is possible for the flat-foot to be a result of 
the knock-knee, or both deformities may develop simultaneously. 
Moreover, knock-knee is frequently met with without coexisting 
flat-foot. 

Flat-foot may be a matter of appearance, in consequence of 
the position given to the foot by the knee deformity. 
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n some cases a condition of varus exists which ia probaLly 
causeil by the oblique position of the leg inducing the patient 
to endeavour to adapt the foot more naturally to the surface of 
the ground. 

The various opinions upon these points have arisen pro- 
bably from individual observers basing their views upon, the 
study of particular classes of cases. 

It has already been mentioned, that in young children 
cases frequently occur quite independently of the pressure from 
the weight of the body ; and in these cases we cannot separate 
the causes into predisposing and exciting. But yet, whatever may 
have been the cause that acted, in the first placp, there can be 
no doubt that locomotion greatly iucreascB the deformity. 

Other views are advocated, or have been advocated, upon 
the exciting causes of this deformity, as follows ; — 

1 . Muscular contraction of the biceps alone, or with fibrous 
retraction of the external lateral ligament and shortening of the 
fascia lata (Jiirg, Duchenne, Gu6rin, <tc.) 

2. Inward curve of the lower third part of the femur, and 
consequent twisting out of the condyles and abnormal elonga- 
tion of the internal condyle as a primary origin (Maceweo). ' 

3. Relaxation of the internal lateral Hgament (Malgaignej 
Stromejer, Ac.) 

i. Premature anion of the external half of the epiphysis 
(Glosselin, ic.) 

5. A condition of hyperextension of the legs ujion the 
thighs, increasing the normal degree of rotation of the tibia 
outwards, at the termination of extension in rickety subjects 
(Mikuhcz). 

Whatever may be the esoiting cause, or whatever may 
have begun the deformity, inequality of the pressure of ihe 
superincumbent weight is the power by which the abnormal 
condition of the jiai-ts is increased. Pressure being excessive 
between the articular surfaces of the outer part of the joint, 
the growth is there retarded. Pressui-e being relieved at the 
' Otteotoimj, by 'Williiiui lliicevren, M.D., London, 1880. 
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inner part of the joint, growth is unrestrained.^ The natural 
result of this unequal pressure is the deformity of the bones 
constituting knock-knee. 

When the deformity occurs as the result of traumatic in- 
juries, such as unreduced dislocation of the patella outwards, it 
is then also produced by unequal pressure. 

Knock-knee may occur from inequality in the length of the 
legs, the longest having to be bent outwards, inequality of 
pressure being thus produced. 

Slight knock-knee having once formed," will continue to in- 
crease if not treated; and the tendency to increase becomes 
stronger as the deformity progresses. In severe cases the 
patient's style of progression becomes very peculiar. In 
order to bring the feet nearer to one another the legs are flexed 
upon the thighs, so that a crouching attitude is assumed. In 
standing, the knees are often crossed. The patellae are some- 
times drawn outwards. 

Treatment. 

The following plans of treatment have to be discussed : — 

1. Hueter's method. 

2. Gradual reduction by means of instruments. 

3. Gradual reduction by means of manual stretching and 
retention in plaster of Paris bandages ; repeated at intervals. 

4. Tenotomy and division of ligaments, followed by the 
use of instruments. 

5. Sudden reduction by means of violent force : Delore's 
method. 

6. Reduction by the osteoclast. 

7. Osteotomy. 

1. Hueter's 'plan of retaining the leg in a semi-flexed posi- 
tion by plaster of Paris bandage is based upon the supposition 
that hyperextension is the cause of the development of knock- 
knee. He states that, by preventing this hyperextension, the 
bones will right themselves by growth. The plan has been tried 

» See Chiene upon * Genu Valgum,' Edin, Med, Journal, April 1879. 
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a Glermiiny by Mikulicz, Kiinig, and Waitz, but no good results 
followed; and tbe author cannot understand bow any beaeficial 
L action could be expected to occur, as no meona are used to 
I redresB the existing deformity. Moreover, tbe tbeory is not 
I consistent with facta, becausein this deformity not onlyis hyper- 
1 extension not always present, but tbe leg frequently cannot 
I be fully extended— a condition which presents one of the chief 
rand moat frequent obstacles to the proper adaptation of instru- 

2. Gradual reduction hy meang of instrum.enlg. 

A great variety of appa.i'atuaes have been used for this pur- 
I pose, many of which are objectionable, upon one or mure of the 
I following grounds : — 

(1) Their clumsiness. 

(2) Theii- use necessitating the recumbent position being 
I maintained by the patient during the period of treatment. 

(3) Allowing rotation of the limbs inside tbe instruments. 

(4) Causing excoiiations nnd looseness of the ligaments. 
All these evils may be avoided if the patients are treated 

I by means of the splints or apparatus, and in the manner to bo 
I presently desctibed. 

The treatment of genu valgum by means of splints or 

instruments is necessarilya verytedioua process, and one which 

is only thoroughly effectual when employed at a time before 

the bones have become consolidated. But, although slow, the 

process is free from the dangers which belong to forcible 

L ireiluction and to osteotomy. If used in suitable cases, and if 

(.conducted with due care, the result is always satisfactory. More- 

sr, with regai'd to the time occupied in treatment, in the 

case of young children wboM bones are rachitic the gradual 

mechanical reduction will not occupy a much longer period ihan 

will the treatment by osteotomy, because in the latter case some 

I retentive apparatus must be worn by the patient, so long as the 

mes are soft. 

By means of osteotomy cases are said to be perfectly cured 

r in about two months from the commencement of the treatment ; 
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but we know that many cases of relapse occur when they 
ttre thus left without any supporting apparatus. 

However, it must be remarked in favour of the osteotomy 
that the supporting apparatus admits of flexion of the leg, 
whereas the splints, and apparatus for gradual reduction treat- 
ment, necessitate a constantly straight position of the leg. 

In comparing these two plans of treatment, however, their 
comparative danger is a much more important point for con- 
sideration than the length of time which they individually 
require. 

Osteotomy is occasionally followed by disastrous results. 
Even when strict antiseptic precautions are adopted, the 
possibility of suppui^tion and septicaemia, and the consequent 
loss of life or limb, or permanent damage to the health of the 
patient, render it necessary for us to place this mode of treat- 
ment in a very different category from that of gradual reduc- 
tion. 

The next point for consideration is the limit of age at which 
gradual reduction may be effectual. 

No precise age can be determined. 

Cases differ considerably, but up to ten or twelve years every 
child, or nearly every child, can be cured by means of splints 
or instruments, and many can be thus cured who are older. 

The deformity has been known, in fact, to be removed in 
some individuals by such treatment at the age of twenty and 
twenty-one years. 

The gradual reduction treatment has failed in the hands of 
many surgeons, and probably in consequence of the manner in 
Avhich the process has been carried out. 

The use of the legs is frequently forbidden, and in fact 
many modes of treatment by apparatus necessitate constant 
recumbency. Such a plan is detrimental to the general health 
in rachitic and other cases, and in moderately severe cases it 
retards the cure. 

In the same way that unequal pressure produced the de- 
formity, so slight unequal pressure (set up in the opposite 
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dii'ection by the apparatus) will remove it. Therefore, exercise 
becomes an important factor in the treatment, for if the instru- 
ment be fi'eqiiently altered, so as to keep up a constant stit/ht 
inequality of preasnro upon the joint ffurfaces, the deformity will 
be slowly but surely removed. The same process of encouraged 
I growth upon the one side and I'etarded growth upon the other, 
I ■which took place during the production of the deformity, now 
I acts in the contrary direction. 

There are, however, some severe cases in which locomotion is 
I either impossible op so difficult that confinement in the recum- 
I bent position becomes desirable, under which circumatances 
I pressure upon the deformity must be made rather more strongly, 
[ and be very carefully regulated. 

Tlie treatment Js often inteiTupted by the production nf 
[ eores. Such accidents are either caused by the pressure being 
applied f«o severely, or irom elastic pressure being used. No 
sore will occur if the pressure is made by means of webbing 
sti-aps, or by leather knee-caps applied in the proper place, 
and never sufficiently tight to leave the patient in pain. 

Stiffiieag of the joints after treatment has been stated to 

occiu', and is ui^^ as an objection to gradual reduction, but such 

a result has not been observed in the cases treated in the 

manner to be presently described. Passive movements of the 

_ leg upon the thigh, moreover, if practised every few days, would 

[■ quite prevent the possibility of any stitfnesa occurring. 

IrUerruption of the patient's work duiing the period of treat- 
[ mont is very rarely necessary, and can only occur when very 
I active movements are required. Patients soon learn to walk 
[ well, notwithstanding that flexion is prevented ; and when the 
I legs have been brought into a straight or nearly straight posi- 
I tion, close observation is oft«E necessaiy to detect any peculiarity 
h of gait, and trousers will hide the apparatus. 

Rdaxation of litjamenta is especially refeixed to by Miku- 

■.z as occurring after treatment by his own and by Hofrath 

I BOlroth's apparatus, and seem to have been caused by very 

ing pressure. 
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DelaOa of the Treatment by Gradual Reduction.'— U the child 
is small, and the deformity is slight, straight wooden splints 
will suffice. Theee should extend from the pelvis to the ground, 
should be well padded and attached by a webbing strap at the 
ankle 1^ inch broad, and a strap at the knee 2^ inches broad, the 
tatter to reach to the top of the prominence of the internal 
condyle of the femur. 

Fio. 117. 




Fig.l 



The upper extremities of the splints should be connected hy 
a strap passing over the buttocks, but the pelvis should not be 
encircled. The legs should have been first bandaged, to prevent 
the straps injuring the skin, or stockings should be worn. If 
the case is a severe one, such simple splints will not keep in 
their place, and it becomes necessary to employ an instrument 
made upon the following plan : a pelvic belt, side bars of 
' As carried out at the Cit^ Orthopedic Hospital and at the 
Famngdon Dispensary. 
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Bteel, with cog wheel joints at the knee and free jointB at the 
waist anJ ankles ; thigh straps, leg straps, iind knee capa. 
This appamtuH can be made comparatively light, 

Pi'essiive upon the knees should be kept up constantly, 
by frequently tightening the webbing Btraps, or by turning 
the joint in the instrument; but this pressure should nevec 
be sufficient to caitse pain, and it should not be relaxed at 
night. Tlie rapidity of the cure 
will depend upon the frequency ^'"- ^'^■ 

and persistency with which the 
pressure is applied; and the longer 
the instnimenta are worn after 
the legs are straight the greater 
certainty will there be of a per- 
manently good result. 

If the bones of the legs are 
cui'ved, the lower part of the in- 
Btrutoents am be brought to the 
inner side of the leg, and he used 
to form a basis from which to 
bring pressure to beat upon the 
curve. 

One great and important ad- ^ ^ i 

vantage cliiimed for this ti-eat- "^ 

meat ovei- all otliers is that the 
patient is never ' laid up ' for a, 

singlf day. He can fulfil many occiipatioiia without difl'iculty, 
and the instrument he is wearing may be eifectually hidden 
froDi sight. In those severe cases in which, KithoiU apparatut, 
locomotion is impossible, efiectual presture upon the internal 
parts of the joint nn\ faces cannot be accomplished if the patient 
attempts to walk icith an instrument, and therefore confinement 
tu bed becomes a desirable adjunct to treatment. 

3. Gradual reduction hij means of manual slretdiiitg and- 
relentimi in platter of Paris bandagta ; reptated al intervals. 

To produce the pi-essuro gradually with much effect the 
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bandages would have to be renewed every few days. But it 
eeems that the process has often (or perhaps generaltj) induced 
the surgeoa to use more force than is desirable, sometimes 
approaching a redresgeincntjord. 

The plan ainnot be recommended by the author, becanse 
splints or insti-uments can be managed with more safe^ and 
with much greater accuracy. 

4. Tsnotifnii/, ami (An division of ligarnen/s and fatcitE, 
followed by the nte of instrumental gi(pport. 

As a universal remedy for all cases of genu valgum this 
treatment is neither necessary nor desirable. After tlie operation 
the leg is brought into or approaching a straight position by 
producing a wedge-shajied gap between the aiticular surfaces, 
and when the leg is retained in thnt position the presstu« of the 
body is brought to bear upon the internal edge of the joint 
surfaces. The reduction ia not sufficiently gradual for the bones 
to adapt themselves satisf^ictorily to the alteration. And, if 
the external lateral ligament is dirided, the sti-ength of the 
joint at this aspect will probably remain de6oient. However, 
some extremely severe cases do occasionally occur in which the 
biceps muscle, from long-continued position, has become so 
short that tenotomy may possibly he necessary ; in which case 
the operation should be conducted as follows : — 

Division of the Tendon of the Biceps. — Care must be taken 
not to iiyure the peroneal nerve, an accident which has proved 
very troublesome in its effects. The knife should be passed be- 
neath the tendon from the inner side, and should be introduced 
with its flat siu^oce parallel with the tendon. The cutting edge 
should then be turned towards the surface, and the tendon 
divided ia the manner descnbed under clubfoot. When the 
tendon is cut the peroneal nerve becomes prominent, and feela 
very much like a tendon. The after treatment should be 
carried out upon the same principles as recommended for teno- 
tomy in cases of club-foot. 

5. Stidden reduction hij means of violent force. 
Jtedressemenl force (Delore's method) consists in forcibly 
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bending the limb into a straight position, and so retaining it by a 
piaster of Paris bandage for three or four weeks. Upon the 
bandage being removed, if necessaiy, a further operation ia per- 
I formed, and another bandage applied for a like peiiod, at the end 
of which time the patients are said to be cured. Sometimea, 
however, a supporting apparatus has to be woiti for many 
months or permanently. 

Delore places the patient upon his side, the leg to be operated 
upon being nest to the table. The ankle is £xed b; an assistant, 
and rests on the table. The upper fixed point is the trochanter. 
The correction of the deformity is attained by several shocks 
{peliles aecouaaes). Mikulicz thinks it would be better to perform 
reduction, if possible, by one sudden effort. 

The resultfl upon the tissues of this severe treatment have 
been demonstrated by Barbier,' by experiments on the dead 
body. He produced injuries to, the epiphysial lines of the femur 
and tibia, ruptures of the periosteum, and frequently Licera- 
tion of the external lateral hgameut. Deloi-e * describes the 
condition of the parts in a child whose knee he was enabled to 
examine twenty-one days after the performanee of his operation, 
and he found that the articular surfaces upon the outer side of 
the joint were not in apposition. He also admits that the 
reduction ia often effected at the expense of the ligaments. 
Mikulicz, who is in favour of this means of treatment in yomig 
chiklren only, remarks that these evils only occur when the 
period of childhood is passed. 

If redresaement force is ever desirable, it can only be so in 
young rachitic children whose bones are very soft ; but, in the 
author's opinion, the possibility of interfering with the develop. 
ment of the epiphysis by injury and of setting up an injurious 
degree of inflammation or of rupturing the ligaments, ia a very 
good reason for avoiding so violent a mode of treatment. 
Moreover the treatment of the affection in young children who 

' Etude tvT U Gmu Vilstim. Th&ae. Foria, 1874. 
' ' Dn Genou en dedans, de sun mficanisine et de sod traitement par 
le dfcoUement dus Epipbj-aes,' Oaz. dcs Hiji. 1874. 
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pouter* soft bones can always be nccompliehed by the more 
Kimple and safe means described above. 

With regard to the adoption of this treatment in other than 
yonng rachitic patients, the records of cases treated by the 
redTettemmit force method (and the author is glad to say that 
he has no personal experience of the operation) show mimy very 
disastrous results. In the most favourable cases the external 
lateral ligament was ruptured, and in others the subsequent 
pain, permanent weakness, and purtial or complete loss of use 
of the limbs, show that this procedure is an unjustifiable opera- 

6. Raluction by means of RizzoH't oateodatt. 

This operation is not suitable for genu valgum, becaose the 
fractxire must be made at a distance fi'om the seat of deformity in 
the bone. But it has been recommended for outward curved 
tibia, for which it might sometimea be suitable. By this means 
a simple fracture is produced, which runs its course without 
complication. 

7. Osleotomi/. 

The subcutaneous division of bones, and their readjustment in 
improved positions, if performed with every possible precaution 
to prevent septiciemia, is an operation which can now be carried 
out with a very small percentage of bad results. Nevertheless 
it is a serious operation, and one which ought not to be 
performed if a safer means of treatment is available, uor 
without thoroughly explaining to the patient its nature and 
risks. 

Loss of limb, health, and even loss of life occasionally i-esulta 
from this procedure. 

To perform osteotomy upon cases that can be cured by more 
simple means is contrary to sound surgical principles ; and the 
freqiient performance, dui-ing the last few years, of this opera- 
tion upon children between four and twelve years of age, has 
called forth very strong condeainatoiy eipressions from many 
surgeons of high repute, 

Up to about twelve yeara of age, and even beyond this period. 
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'vatures and genu valgum maybe nearly always cured 
ly preasurB alone ; and we have already alluded to the softness 

the bones vhich sometimes occurs at about the time of 
luberty, and may still exist at the age of about twenty. 

When the bones have become consohdated, then osteotomy 
or osteoclasis is the only means by which we can remedy aavere 
cases of this deformity. 

We have already discussed the latter operation, and said that 
it maybe suitable for fixed rachitic cnrves of the leg bones, but 
for genu valgum the fracture cannot be made sufficiently near 
to the joint to be quite satisfactory in its results. 

Osteotomy for Genu Valgum. — The various modes of per- 
forming this operation are — 

1. Separation of the internal condyle of the femur from the 
it of the bone, and displacement of the fragment upwards. 
Section of the upper end of the tibia, and in some cases 
of the fibula also. 

3. Section of the femur. 

I. Inlerariioular Osteotomt/.^ Ogston's operation,' and its 
modifications, by Keeves and others. 

The internal condyle of the femur is removed either by the 

■ or the chisel and displaced upwards, a proceeding which 
oeceasaiily opens the joint. Mr. Reeves professes not to pene- 
trate quite into the joint, but to leave a small portion of bone 
at the base of the condyle, which is broken through iifter the 
chisel has been withdrawn. The result in all cases is, how- 
ever, practically very similar. 

This is a very serious operation. The fatal and otber disastrous 
results by which it has been followed ought to be suScieJit rea- 
sons for its abandonment. It is, moreover, quite contra-indicated 
in those cases in which the deformity depends wholly or chiefly 
QpoQ an abnormal shape of the tibia, and, in the author's expe- 
rience, it is the tibia which ia nearly a! ways at fault (see p. 253). 

' See diflcnafiion at the Bledical Congress at Berlin in 18T8, of whioh 
l.ftu epitome is to be found in the Londoa Medical Eecard, Jane 16, 187B. 
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Division of the bone has been accomplished by one or other 
of the following means : — 

1. By piercing the bone with a gimlet in several places 
and then fracturing the remaining bone. 

2. By means of a narrow-bladed straight saw. 

3. With a chain saw. 

4. With trephines ; or 

5. With a chisel and mallet. 

The principles of subcutaneous section are usually aimed 
at ; but the nature of the operation hardly j)ennit6 the total 
exclusion of air. 

Strict antiseptic precautions, as advocated by Lister, are said 
by some operators to make osteotomy safe and certain ; but 
cases have been recorded which show that, notwithstanding 
great care in employing Lister's method, un&vourable results 
mav occur. ^ 

Operators differ in opinion as to the comparative merits of 
the saw and chisel. The former instmment is more easily con- 
trolled, but it produces debris which may act as a source of 
irritation. 

II. Meyer's operation — division of the tibia below the tube- 
rosity — is performed by means of the chisel and maUet from 
the anterior aspect. If the deformity is very severe, and the 
division of the tibia does not allow a sufficient degree of re- 
duction, then the fibula is divided also. The deformity, if 
severe, is not to be entirely removed at the time of operation, 
but is to he corrected two or three weeks later. After 
lui^niorrhage has ceased, the wound is to be closed, an anti- 
st'ptic bandage appliinl, and the limb fixed. 

After the wound has healed, a plaster of Paris bandage is 
applied, reaching from the toes to the upper part of the thigh. 
This casing is removed (if any furthei* reduction of the defor- 
mity is inHiiiiitHl) in two weeks, and, after manual reduction, 
another phvstor bandage is applied, which is left on for from 

* Seo a )>apor n»iul boforo the Chemical Soc. Kov. 8, 1878, by A. E. 
Barker, and publisheil in din. Soe. 'JVans, vol. xii. 
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four to six weeks longer. The patient then leaves his bed with 
r without a supporting apparatuK. 

in. Macewen,' who operates ohiefljiipon the femur, has well 

described the necessary detaUs of the procedure. Several of the 

fatal rosolta of osteotomy he attributes to the use of unsuitable 

I chisels, some breaking iji the bone, and others not taking a 

I straight direction becauae they were only bevelled on one 

I Bide. 

Two forms of instruments are necessary ; one shaped like a 
.rpenter's chiBel, and used for cutting out wedges from the 
bone, and the other formed with an edge bevelled upon both aides, 
for cutting straight throngli tlie bone. The latter is called the 
' osteotome.' These instruments have to be carefully tem- 
pered to suit the material they ai* intended to cut. 

The osteotome is marked upon one edge in half-inches, so 
that the operator may judge how far he hae peaetrated. 

In operating upon large and very dense bones several osteo- 
tomes should be employed. The thickest instrument is to be 
used for cutting the first third of the bone; one of medium 
thickness is to follow, and, if necessary, a third finer osteotome is 
to be employed for completing the operation. In softer bones, the 
two last-mentioned osteotomes will suffice, or the operation may 
even be performed with one instrument of medium thickneas. 

Details of the Operation, — The patient having been placed 
under the influence of an aDiesthetic, the limb is to be made 
bloodless. A sand pillow will be found a useful basis of support 
to the limb to resist tho concussion of the mallet in the operation, 
A clean incision is to be made with tbe scalpel down to the bone, 
.in the direction of the fibi'es of the muscles to be cut through, 
and is to be made half an inch in front of the tendon of the 
adductor longus and abont an inch above the condyles. The 
incision need not be more than half an inch or an inch in length. 
The exact size depends upon the width of the osteotome to be 
used. When, however, a wedge of bone is to be cut away, the 
incision must be longer. Tbe scalpel is used as a director to 
' Oiteitomy. By William Macewen, M.D. London, 1880. 
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the osteotome. "When the latter has reached the bone, it is 
turned into the position in which it is desired to cut the bone. 

If a wedge is to be removed, the chisel should be used, and, 
as with ordinary chiselling, the bevelled side is to be placed 
towards the part to bo removed. K a large wedge is to be taken 
away, it should be chipped away in several pieces. Neither 
chisel nor osteotome should ever be used as a lever. The peri- 
osteum should be avoided as much as possible, and the bone 
need not be quite cut through, fracture of the remaining piece 
being readily effected. The bone having been adjusted in a 
corrected position, the subsequent treatment is to be carried 
out as in a case of simple fracture. The necessity of subsequent 
mechanical support has already been discussed. 



OSTBOMALACIA. 

In this disease the bones soften to an extraordinary degree. 
It occurs only in adults, and is considered by pathologists as 
closely allied to caries (Billroth). It has been called fungous 
fatty osteomyelitis. The disease appears, like goitre, to be endemic 
in certain districts. In Europe, osteomalacia is not uncommon 
in Germany near Bonn on the Rhine. In Italy, the neigh- 
bourhood of Milan is well known as an osteomalacic district 
(Fancourt Barnes). 

There is an absoi'ption of the eai-thy salts ; the medulla en- 
larges at the expense of the hard part, until the periosteum is 
reached. 

Little is known about the cause or causes of this disease. 
It occurs in women more often than in men, and is frequently 
associated with pregnancy. 

Treatment. — Recovery sometimes appears to take place 
spontaneously, or as the result of treatment upon general prin- 
ciples. The surgeon should support the body and limbs, so as 
to prevent, as much as possible, deformity and fractures. Some 
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[ meelianical apparatua might perhaps be beneficial in the early 
I fitages, but strict reeambency will be necessary when the dinease 
I becomes more Eidranced. 



Obbboub growths may occur a 
1. 



2. Ivory exostoses, 

3. Ossification of tendons, fascia', and muscleB. 

1. Spongy exoatoaes almost always occur npon the epiphyses 
if long bones ; they are covered with cartilage. Joint* are often 

r involved, and other important parts of the body are occasionally 
I encroached upon by these growths. 

2. Ivory exostoses are, as their name implies, of much harder 
[■consistence than the foregoing. They are rarely foiiod in con- 
I neetion with other bones than those of the akull. 

3. O.saificatioa of tendons, fascise, and muacleti. This remark- 
I able disease consists in a tendency to the formation of bone in 
i-Tarious parts of the body. The movements of the individual 

usually become more or less restricted. In the muaeum of the 
Royal College of Surgeons may be seen a skeleton which exhibits 
thia peculiar affection in a marked degree. 

Treatmmit. — If the osaeous growth does not cause much 
■ inconvenience to the patient, and is not enlarging, it is advisable 
f to avoid operative interference, for removal of such a tumour is 
I not without danger. If, in consequence of an encro.ichment upon 
important structures, or of serious interference with the move- 
ments of a jomt, or for other reasons, it is considered desirable 
to remove the growth, the following points should be con- 
sidered ; — 

That the larger the basis of attachment, the more difficult 
and dangerous is the operation. 

That in some cases the tumour is in do.se pioximity to or even 
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Biirrounds some important vessel or nerve — as, for instance, in 
the case of a bony pi*oce8B smronnding the brachial artery, when 
that vessel assumes the position which it occupies in some of 
the cjimivoi-a. In such cases an oj)enition is usually contra- 
indicated. 

That if the tumour is an ivory exostosis, its extren;e hardness 
presents a seiious ol)stacle to the chisel or saw of the operator. 

That if the growth is situated close to a joint, an abnormal 
elongation of the synovial pouch may be adherent to it, and an 
operation will then oi>en the joint. 

In performing the opemtion of removal, the base of the 
tumour must be thoroughly exposed, and a well-tempered 
chisel, saw, trephine, or bone forceps may be used to cut 
through the bone. In the case of ivory exastosis, the late 
Mr. Keate failed to remove the tumour by such means, and 
he was obliged to resort to the tedious process of dissolving 
away the base of the tumour with caustias.* 

Ivoiy exostoses sometimes grow from the posterior wall of 
the extei*nal meatus of the ear, causing in time almost complete 
deafness. 

Mr. George Field, aui*al surgeon to St:. Mary's Hospital, has 
operated successfully in several cases of this kind. He penetrates 
the tumour by using various forms of drills. This plan might 
be advantageously adopted in dealing with these growths in 
other regions. 

The Treaime^it of Ossification of Te^uloiia and Muscles, — A 
severe case that was treated bv Mr. Caesar Hawkins at St. 
Greorge's Hospital was temporarily benefited by blisters applied 
in the locality of the growth, and the administration of colchicum 
internally. 

Iodide of potassium and sarsjiparilla were then given, and the 
swellings completely disappejii*eil, but they returned while the 
medicine was still lx)ing taken. Mercury and opium were then 
given, and the growth again disappeared, but the man's health 
broke down, and the medicine was discontinued. Upon a re- 

' Holmes's Syitem of Surgery ^ 2nd ed. vol. iii. p. 822. 
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appearance of the ossification, dilute phosphoric acid in half- 
drachm, and subsequently in drachm doses, three times daily, 
was administered. * The swellings greatly diminished under 
this treatment, and, with the repeated application of blisters, 
their recurrence seems to have been arrested.' * 

* Holmes's System of Surgery, 2nd ed. vol. iii. 
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